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0 ‘7 MAY 1979

~onorablc Brendan r Jrne
- 

- Governor of ~iew Jersey ,j~ 4Trenton , ~~w .h~rsey O8f ~2l 
~~ LUlL .,. ~~~~

Dear Governor Byrne :

Inelosed is the Phase 1 Inspection Report for Assunpink Darn Yo. 11 in 
S

• - 
ilonniouth County , !ew Jersey which has been prepared under authorization
of the Darn Inspection Act. Public Law 92—367. A brief assessment
of the dam ’s condition Is given In the f ront of the report.

- Based on visual inspection , available records , calculations and past
operational performance , Assunpink I)am ~o. 19, initially listed as
a high hazard potential structure hut reduced to a low hazard potential
structure as a result of this Inspection , is j udged to be in good
overall condition and the spillvay is considered adequate . The low
hazard potential classification means that in the event of failure
of the darn , no loss of life and only minimal economic loss Is expected .

S However , to assure the continued functioning of the dais and its trtpoundnent ,
the following remedial actions could be undertaken :

S a. Repair and seed eroded areas on all slopes .

S b. Place additional barriers at access points around the
perimeter of the darn to prevent erosion cauaed by unauthorized
vehicular use of the darn surfaces .

A copy of the report is being furnished to ~Ir. T)irk C. Hofman , New
Jersey Department of ~nvironinental Protection , the designated State

• Office contact for this pronrarn . ‘- -ithin five days of the date of this
4 letter , a copy vi .! also be sent to ~ongreernnan Frank Thompson , Jr.

of the Fourth District. Under the prrvtaions of the Freedom of Informationi
i Act , the inspection report will be subject to release by this office ,

~~. ~~ upon request , five days after the date of this letter .

I
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:~~ Honorable Brendan T. Byrne
- Additional copies of this report may be obtained from the National

S Technical Information Services (NTIS) , Springfield , Virginia 22161
at a resonable cost . Please allow four to six weeks from the date of

- this letter for NTIS to have copies of the report available.

An important aspect of the Darn Safety Program will be the implementation
of the recomendations made as a result of the inspection. We accordingly

S request that we be advised of proposed action taken by the State to
implement our reco~~~ndat ions.

Sincerely,

1 m c i  L .1 JAMES C
As stated Colonel , Corps of -Engineers

S - District Engineer S

Copies furnished :
Dirk C. Hofasn, P .E . ,  Deputy Director
Division of Water Resource s

S N. 3. Dept of Environ mental Protectio n S

P. 0. Box QlO29
Trenton , NJ 08625

S 

- 

John O’Dowd , Acting Chief
~~~- Bureau of Flood Plain Manag~~~nt

- 
- Division of Water Resources S

N. 3. Dept . of Environmental Protection
P. 0. Box CN029

4 Trenton , NJ 08625

•
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S 
ASSUNPINK DAM NO. 19 (NJ00453) 

-

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

• This dam was inspected on 4 January 1979 by Louis Berger and Associates ,
S 

Inc. under contract to the State of New Jersey. The state, under
agreement with the U, S. Army Engineer District , Philadelphia , had
this inspection performed in accordance with the National Dam Inspection

S 
Act , Public Law 92—3 67 .

Assunpink Dam No. 19 , initially listed as a high hazard potential
• structure but reduced to a low hazard potential structure as a result

of this inspection, is judged to be In good overall condition and
the spillvay is considered adequate. The low hazard potential classification
means that in the event of failure of the darn, no loss of life and
only minimal economic loss is expected. However, to assure the continued
functioning of the darn and its impoundment, the following remedial
actions could be undertaken: - -

~

a. Repair and seed eroded areas on all slopes. S

b Place additional barriers at access points around the
S perimeter of the darn to prevent erosion caused by unau thorized

vehicular use of the dam surfaces.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S 

- 

-

Colonel, Corp of Engineers - -

H District Engineer S 
-

DATE: 722

~1 ~~
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

I S

Name of Darn Assunpink Dam No. 19 Fed ID# NJ 00453
NJ ID~ 594

State Located New Jerseyj County Located Monmouth
Coordinates Lat. 4012.3 - Long. 7429.5 - S

Stream Assunpink Creek
Date of Inspection 4 January 1979 5

ASSESSMENT OF
GENERAL CONDITIONS

Assunpink Dam No. 19 is in a good overall condition and
has sufficient spiliway capacity to accommodate the
100—year design flood . It is recommended that its hazard S

S - classification be downgraded to low as it is situated
within an official  Fish and WildIT~e Management Area and

S overtopping or collapse would not appreciably increase
the danger of loss of life or property damage. No detri-
mental findings were uncovered to merit further study.
Recommended remedial actions to be undertaken in the
future as part of the State maintenance program include
repair and seeding of the eroded areas of all slopes and
placing additional vehicular barriers at the accessible
points around the perimeter of the dam.

~~~~~~~~~~~~~~~~~~~~~
Project Manager 44 5
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PREFACE

I This report is prepared under guidance contained in the
F - Recommended Guidelines for Safety Inspection of Dams ,
F for - Phase I Investigations . Copies of these guidelines

may be obtained from the Of fice of Chief ~of Engineers ,
Washington , D.C. 20314. The purpose of Phase I Investiga—

S 5~ tion is to identify expeditiously those dams which may
pose hazards to human life or property. The assessment of
the general condition.of the dam is based upon available
data and visual inspections. Detailed investigation , and
analyses involving topographic mapping, subsurface inves— S

S tigations , testing , and detai led computational evaluations
- : are beyond the scope of a Phase I investigation ; however,

- - the investigation is intended to identify any need for
such studies.

In reviewing this report , it should be realized that the
S repor ted condition of the dam is based on observations

S of field conditions at the time of inspection along with
data available to the inspection team. It is important

- to note that the condition of a dam depends on numerous
and constantly changing internal and external conditions ,
and is evolutionary in nature . It would be incorrect to —

S assume that the present condition of the dam will continue 
S

- 
- to represent the condition of the dam at some point in

S the future . Only through continued care and inspection can

S 
there be any chance that unsafe conditions be detected .

S Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the

S established Guidelines , the Spillway Test flood is based
-. - on the estimated “Probable Maximum Flood ” for the region

S (greatest reasonably possible storm runoff ) , or fractions S

thereof. The test flood provides a measure of relative
spillway capacity and serves as an aide in determining
the need for more detailed hydrologic and hydraulic

S studies , consJ,derin g the size of the dam , its general
S condition and the downstream damage potential .

~4 .
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PHASE I INSPECTION REPORT
NAT IONAL DAM INSPECTION PROGRAM

NAME OF DAM: ASSUNPINK DAM SITE NO. 19 FED #NJ00453
AND NJ ID #594

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

- a. Authority 
-

This report is authorized by the Dam Inspection
Act , Public Law 92—367 , and has been prepared
in accordance with Contrit...t FPM-36 between

• • • Louis Berger & Associates , Inc. and the State
of New Jersey and its Department of Environ—
mental Protection , Divison of Water Resources.
The State, in turn , is under agreement with
the U.S. Army Corps of Engineers , Philadelphia
to have this inspection performed.

b. Purpose of Inspection

The purpose of this inspection is to eval’iate
- the structural and hydraulic condition of the

S Assunpink Dam No. 19 and appurtenant structures,
and to determine if the dam constitutes a
hazard to human life or property .

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances

- • The dam at Assunpink Site No. 19 (a/k/a Stone
- - 

Tavern Lake) is a two zone , 715 fo~’t long -:
- - earthen structure with an imperme~~ ie core

and cutoff key. The dam crest is at elevation
164.9 and creates a multi—purpose reservoir

f on an unnamed branch of Assunpink Creek
within the off ic ia l ly  designated State Fish

J -- and Wildlife Area. The upstream face is
protected by riprap between elevations 147 and
159.5. The principal discharge outlet consists

~-1 of a drop inlet structure containing a two-stage
reinforced concrete riser, a 30-inch diameter S- i~ - -: reinforced concrete outlet pipe , and a reinforced

~
_ • 5 -

• ~ :- /
S

S~ 

- -
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concrete impact basin. A 75-foot wide trapezoi—
dal auxiliary spiliway with a negative approach
slope is located at the left abutment. The

S 

- embankment has a maximum height of 36 feet.

b. Location

S The dam is located on an unnamed tributary (which

S is south of and parallel to the main stream)
in the upper reaches of the Assunpink Creek
drainage area in Upper Freehold Township, Monmouth
County. It is approximately one and three-tenths
of a mile southwest of Roosevelt and two and four-.
tenths miles west of the intersection of county
highways 571 and 574 and is located about 2½ miles S

above Assunpink Dam No. 4. The darn is roughly
6 miles east of Interchange 7A on the N.J. Turnpike.

C. Size Classification

The dam at Site No. 19 has a maximum height
of 36 feet and a maximum storage capacity S

of 1,160 acre—feet. Accordingly , this dam is 
S

placed in the intermediate size category as
defined by the criteria in the Recommended S

Guidelines for Safety Inspection of Dams —

(stora ge capacity between 1,000 and 50,000
acre—feet).

d. Hazard Classification

This dam is located in a fish and game wildlife
S area. The only structure between this dam

and another larger flood control structure
(Site No. 4) downstream is a small secondary - S

road bridge , The downstream flood plain is :~~uninhabited and accordingly , this dam is
S recommended to be downgraded to a low hazard
S classification. If this dam should collapse

and completely discharge its total storage of S

I - 1,160 acre-feet into the reservoir at Dam No. 4,
S little effect would be felt as Dam No. 4 has a

storage capacity of over 3,000 acre-feet above
spillway crest and a large auxiliary spiliway.
Further , there is no development below Dam

-

S 

No. 4.

• 
S 

—2- 5 
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e. Ownership

S - 
- This dam is owned by the State of New Jersey ,

Department of Environmental Protection ,
• Division of Fish , Game , and Shelifisheries ,

S 

Trenton , New Jersey .

f. Purpose of Dam
- 

- 
S 

The purpose of the dam is floodwater retention,
sediment storage, wildlife management, and
recreation .

S 
g. Design and Construction History

The dam was designed in 1967 by the United States
Soil Conservation Service as part of the Assunpink

- Creek Watershed floodwater retention program S

and constructed under the authority of the
Watershed Protection and Flood Prevention Act
(PL 566). Construction of the dam was completed

S 

in 1971 by C.C. Anselman Inc., General Contractors.

- 
- h. Normal Operating Procedures

The dam is maintained by personnel of the N.J.
Division of Fish and Game but there are no
routine, day-to—day , operational procedures
performed at this dam. The water level in the
lake is regulated during the year at the direc-
tion of the Bureau of Fisheries with changes
occuring only once or twice a year.

1.3 PERTINENT DATA 
-

a. Drainage Area

I 
Assunpink Site No 19 has a drainage area of
1.77 square miles which consists of woodland ,
cropland and meadowland. S -

-

b. Principal spiliway capacity at dam crest S

I elevation - 120 cfs

Auxiliary spiliway capacity at dam crest
elevation — 1,450 cfs

Total spiliway capacity at top of dam - 1,570 cfs -
~

• ~~~~~~~~~ (

~S~~
5 S
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c. Elevations (ft. above MSL)

Top of dam - 164.9
Principal spillway crest - 156.5

5 Auxiliary spillway crest — 160.9
S 

Streambed at centerline of dam - 129+

d. Reservoir

Length of maximum design pool (top of dam)
— 5,020 feet

Length of recreation pool ( principal spillway
S crest) - 4,400 feet S

Length of flood control pool (auxiliary spillway
crest) - 4 ,670 feet

e. Storage (acre—feet) 
5 ;

Recreation pool - 490
Flood control pool - 805
Top of dam - 1,160±

f. Reservoir Surface (acres)

Top dam - 112.5
Recreation pool - 56 5 5~~

Flood control pool - 86.5

g. Dam

S Type - Earth with drop inlet and auxiliary
spillway I

-Length - 715 feet 
~- S

Height - 36 feet *

Top Width - 15 feet

Side Slopes — 2.5H:1V

4 Zoning - 2 rones (see attached p lans )

Impervious Coie - Clayey and silty sand (SC-SM)
compacted to 95% of maximum
dry density . S

~•~$ —4— 
:

5
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Cutoff - Keyed section at base of core .

S Grout curtain - None 5

h. Diversion and Regulating Tunnel

Type - None

i. Spillway

Type - Auxiliary channel excavated at left  
S

S abutment.

Channel width - 75-fee t  (3H:1V sideslopes)
S 

Gates - None
- - 

U/S Channel - Negatively sloped, vegetated inlet

D/S Channel - Positively sloped, vegetated outlet

j .  Regulating Outlets

Principal spiliway is a 2 stage, drop inlet struc-
S ture with a 30—inch diameter reinforced concrete S

outlet pipe and a low water 12” xl2” drawdown outlet.
Crest El. = 156.5.

. -
~~~~

~~

-••

- 
~
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SECTION 2 - ENGINEERIN G DATA

2.1 DESIGN

Complete details of the initial design report and
S S work plan , hydraulic determinations, structura l

analyses and subsurface information were available
at the Soil Conservation Service offices (in Somerset)

S together with as-built plans and records of the various S

S corrective measures undertaken since the initial • S

construction. All design was done in accordance 5

with SCS criteria and was discussed with engineer-
ing personnel of their staff who explained in
detail the various design and operational features
of the dam , particularly the hydraulics of the
spillways . The main spiliway drop inlet structure
is a two—stage deep—well concrete riser of a

• standard design developed by the Saint Anthony Falls S

Hydraulic Laboratory . The impact basin is also of
a standard design developed by the Bureau of S

Reclamation . This type of energy dissipator is
- rather widely used and functions almost completely

• independent of tailwater head .

2.2 CONSTRUCTION

The construction closely followed the contract
plans. The SCS supervised the construction on lands
acquired by the Department of Conservation and
Economic Development with Green Acres funds. There

- have been no major structural modifications since
the initial construction except in 1977 when addi-
tional subsurface drainfi l l  was installed immediately
above and along the sides of the impact basin headwall.
Stone riprap was also placed on the upstream face at
this time. 

S

2.3 OPERATION

As the principal purpose of the dam is to reduce
urban flooding in Trenton as well as to establish
a wildlife management and recreational area, the

5 ‘1 - - multi-purpose operation appears to function
properly under the aegis of the Division of Fish

p
• 5 ~~Ss and Game who regulate the water level seasonally .

- (See Section 4 for additional operational information) .

S ~ S-•
~;ç~ ~ -:. )

-5-
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2 . 4  EVALUATION

a. Availability —

Sufficient engineering data was obtained to
assess the structural stability with regard to S

the embankment zones. The foundation stability
S was delineated in the various soils reports

prepared by the SCS (which analyzed all geo-
S technical aspects in considerable detail). The

soils at the dam consist of Coastal Plains
sediments of glauconitic Navesink sands under-
laid by Mount Laurel - Wenonah sands. All

• overlying organic alluvium was stripped before
construction . The stability of the slopes were S

checked by the Swedish circle method and
provided adequate factors of safety . Some
concern was expressed at the time of design
regarding the permeability of the clean sand
beneath the right abutment and the structural
behavior of the considerable amount (20,000 +
c .y . )  of glauconitic sands employed at this —

site. The SCS soils report states that its
behavior as a construction material was
unknown in 1967. However, their tests revealed
adequate compacted densities, shear strengths
and permeability rates and the glauconitic sand
was ultimately employed in the core. Shell
material was selected from the Red Bank Sand S

which overlaid the Naves ink Formation above
the auxiliary spiliway .

b. Adequacy

The field inspection and review of the avail—
able design plans reveal that the dam is S

structurally sound and well—built. It is
believed that the data available is adequate 

S -

to render this assessment without recourse
to gathering additional information.

c. Validity

The validity of the engineering data available
is not challenged and is accepted without
recourse to further investigations.

• —7—.
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- SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

- : - a. General

Visual inspection of Dam No. 19 was conducted
- 

S on January 4 , 1979 with engineering personnel
of the SCS and Division of Fish and Game .

• The overall condition of the dam was reviewed
with its designers who pointed out the
localized problem areas and remedial measures
that have been undertaken. Water level in the 

S

• lake at the time of the inspection was at
normal pool elevation 156 .5 and the tailwater
was at elevation 130.7.

- b. Dam

In general , the dam appeared to be in good 
-

— 5 condition. Some light growth was observed on
the embankment slopes. The riprap protection
of the upstream face of the dam was un iformly
distributed and well aligned with the exception
of a two foot wide swath directly opposite the S

principal spillway intake structure. At this
location the riprap has been displaced laterally
to the sides as wel l as downslope into the
reservoir. This displacement is reportedly
the result of vandalism. The embankment is a

• slightly curved structure lying between two
naturally higher abutment zones on each side
of the river channel. The dam has numerous 

S

prominent vehicular tracks along the crest
dispite the exi stence of a transverse steel
barrier. These tracks (the results of
unauthorized vehicles) extend in a southwesterly

S - direction across the auxiliary spillway and
— 

S up the lef t abutment; deep erosion gullies have
S been cut on the left wall of the spillway .

I There are several rodent burrows near the right
j end of the embankmen t and partially frozen
I • cracks in the embankment surface. The

—8—
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- ) examination also revealed the existence of
numerous small (8” deep x 12” long) surface

S cracks on the downstream face of the embank—
S ment which were located 6 to 10 feet up from - -

the toe. These could be the result of frost
• action (several small capillary “ice flowers

were noted) or animal burrows. Slightly
below the toe seepage was observed emanating
at the extremes of the cleared zone. The
flow continues along the toe to the discharge

S channel where , combined with seepage from the
filter drain around the impact basin, it has
caused considerable erosion and sloughing of
the right bank of the discharge channel. This S

S 
area has previously been backfilled and stabilized
with riprap and crushed stone. The eroded
area extends to a point a few feet above and S

behind the right wingwall of the outlet struc-
ture. Similar seepage and erosion was noted
behind the left wingwall. Seepage issuing
from around the impact basin has a high
iron precipitate content which is staining the
concrete and silting the discharge channel
immediately downstream. Discharge from toe
drains located at the end of the wingwalls also
contained a high percentage of iron. The heavy
rust-colored precipitate is probably derived
from the iron oxide binder frequently found in S - -
the Red Bank sands , which were utilized in the
shell material for the embankment and are also
found in the nearby left abutment. Higher up
the slope of the left embankment seepage was
noted emanating from a point about 65 feet S

downstream from the crest of the dam. The
site of this clear flow is roughly at elevation
139.

C. Appurtenant Structures

The main spillway riser tower and outfall are ;~located roughly 135 feet from the left abutment.
The upper portion of the 33-foot high reinforced
concrete riser and the impact basin are in good
condition . There are clear trash racks at each S

opening and the stem-operated gate is in good
working order. Although the location of the
intake structure (60 feet offshore) precluded
a close visual inspection , the concrete, grates,
and trash racks appeared to be in satisfactory
condition. It was noted that the wheel to the

9 5
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S gate stem was missing but the representative
of the Bureau of Fish and Game advised the
inspection team that the wheel is removed

- 
to prevent vandalism.

The impact basin also appeared to be in good
condition and was functioning as designed. Some
light efflorescence was noted where the condui t
emerges from the headwall. The grass covered
auxiliary spillway is 75 feet wide and appeared
in good condition with the exception of the
erosion gullies and vehicle tracks previously S

described. Similar to the main embankment,
most of the side slopes have adequate ground
cover.

d. Reservoir S

Stone Tavern Lake is located in a sparsely - -

developed region. The reservoir is surrounded
by gently sloping, wooded banks to the east and

S west and cultivated fields immediately to the
south. 

S

S 

e. Downstream Channel

S The area below the dam is undeveloped with the
terrain flattening out near the downstream
confluence with the main stream of the Assunpink

5 Creek. The flood plain consists of open fields
and wooded stands and is all within the wildlife
reservation . The natural channel is quite

S narrow and relatively shallow. The left side
- 

- 

- of the flood plain rises somewhat more abruptly
- S than the gradual slopes to the right. The

I only channel restriction between the dam and
S Assunpink Site No. 4 downstream is the lightly-

- } travelled Cooleys Corner Road bridge.
• 

S~ 
•

-10-
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05 SECTION 4 - OPERATIONAL PROCEDURE S

4.1 PROCEDURES

Dam No. 19 functions as an integral part of the
S Assunpink Creek Watershed flood control

system , as well as providing a wildlife and recrea-
tional area. Operational procedures are governed
by the N.J. Division of Fish and Game, Bureau of
Fisheries who prescribe changes in the lake level
periodically during the year. The regulation is
performed by field personnel of the N.J.D.F. & G.

5 

- 
who manually adjust the gate opening. 

-

4.2 MAINTENANCE OF DAM S

The dam is maintained by personnel of the N.J.
Division of Fish and Game whose f ield off ice  is
located a short distance downstream. They are
responsible for all aspects of the dam ’s upkeep
and safety including grounds keeping, riprap
repair , inlet structure operation and repair, S 

-

impact basin maintenance and routine patrolling S

and inspection . A recurring problem appears to
be the use of unauthorized vehicles on the

-~ darn embankment. They have created deep
erodable ruts in the shell material covering
both the dam and auxiliary spillway . A barrier
has been erected across the crest of the dam
to prevent passage , but appears to be only

S 

minimally effective. The barrier has been
S vandalized in the past and replaced . Mino r

defects such as this are corrected as required ,
• but problems of a more serious nature involving 

S

structural aspects are referred to the Soil S

- 
S 

Conservation Service for additional investiga—
S tion and remedial action. . S

-
S 

- 4.3 DESCRIPTION OF ANY WARNING SYSTEN IN EFFECT

No formal warning system exists although personnel S

J 5
- - of the Division of Fish and Game regularly patrol

4 the dam in conjunction with their other duties.

4.4 EVALUATION OF OPERATIONAL ADEQUACY

- A formal inspection is performed by engineering
personnel of NJDFG and SCS on an annual basis . -~~~~

- 

—11— -
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The operational and maintenance procedures ~~ 

-

• are considered to be adequate and efficiently S

-~ • 
- 

performed. The design inherently provides
• flood control (and dam protection) without

attendant personnel. Consequently , the only
• operations required are limited to those

necessary for recreational and environmental-1 ~~
- purposes. A warning system is not considered

- : essential since the downstream area is also
part of the same wildlife reservation.

S i 
~~

H

4
;

• -:~

- -12- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ ~ ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

— 

— -
~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
— 



- _ _

• 

5

;5

) 

S 

- -

SECTION 5 - HYDRAULIC/HYDROLOGIC

-
S 5.1 EVALUATION OF FEATURES

- a. Design Data

Based on the criteria in the Recommended
Guidelines for Safety Inspection -of- Dams, the
100—year frequency event was selected as the
design storm by the inspecting engineer.
Precipitation data was obtained from Technical
Paper 40 and NOAA Technical Memorandum NWS
Hydro - 35. Storage data and time of concen-
tration were obtained from the Soil Conserva— S

tion Service design calculations and reviewed
in the context of the above inspection criteria.

- - Inf low to the reservoir for the selected
100-year storm was computed utilizing the

S HEC-l computer program. This gave a peak
- S inflow to the reservoir of 1,850 cfs. S

• Routing this through the controlled-release
S reservoir reduced the peak to 140 cfs. The

combined spiliways have a maximum discharge
capacity of approximately 1,570 cfs before
overtopping occurs and can therefore accommodate
the design flood. The depth of overflow in the
auxiliary spillway is less than one foot for

S 
the design discharge.

• b . Experience Data

The dam was originally designed for a 100-year
- 
- 

frequency storm using a time of concentration
of 2.5  hours. In the original design , annual
flood peak discharges were obtained from USGS 4
records for 1924—58 from gaging data in Trenton
and detailed hydraulic analyses, including
inf i ltration studies , were exhaustively per-
formed by the SCS to quantify final design

5 

values against the economical apportionment of
the dam. The crest elevation was established

- ,  
- by routing the proportionate freeboard hydrographs

- of the 100-year flow (3,650 cfs) at Trenton .
The auxiliary spiliway he~ght was established so
that no design flow (according to SCS procedures)
ever reaches the spillway crest; the auxiliary

- ~44 -
~~ spiliway is truly an emergency , safety feature.

j : . -13-
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- - c. Visual Observations

• 
•

~ With the water at low stage at the time of
- inspection , approximately 3 cfs was flowing

out of the 30” outfall. Visual observations
S confirmed all the aspects and assumptions of
S the original design , although it is felt that

S the subsurface seepage losses through the
underlying foundation material are somewhat
higher than anticipated.

S 

d. Overtopping Potential

There are no records of the dam having been
overtopped and the spillways can easily

— accommodate the design flood.

- 

- 

e. Drawdown Potential

Using the 12”xl2” sluice gate opening at the bottom
of the riser tower it would take slightly less than

1 12 days to dewater the reservoir. There is only 5

a slight possibility that there would be tailwater
at the time of drawdown.

5 4 -
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- SECTION 6 - STRUCTURAL STABILITY S

6.1 EVALUATION OF STRUCTURAL STABILITY

- 
- a. Visual Observations

In view of the relative age of the dam embank-
- 

- ment, the well—designed and supervised construc-
tion and the continuous maintenance , the dam at
Assunpink Site No. 19 is deemed to be in a good
overall condition, The upper zones of the
recently placed riprap protection show little

S evidence of subgrade subsidence and the main
embankment crest and adjoining cut slopes along
the auxiliary spiliway are at true design grade S

and are marred only by vehicular rutting. The
inspection team noted the continual maintenance
problem of backslope erosion and apparent seepage
at the downstream toe. The toe drains in the
vicinity of the impact basin appear to be under
a continuous , but modest, head. In summary,
nothing was visually noted to create or worsen
a hazardous condition that cannot be readily
maintained or corrected . The only drainage
element not visible for inspection was the
lower portions of the intake riser.

b. Design and Construction Data

From the review of the soils report recommenda-
tions and contract plans for the initial
construction , the design appears to be well-

S engineered , reflect a conservative approach
— and employs conventional analytical techniques.

Based upon the condition of the dam and the S

hazard classification , it is believed tha t
4 I 

- 
additional design studies are unnecessary under

- - 
- the purview of PL 92-367.

- S

c. Operating Records

j  
- S The performance of this structure has been

Si satisfactory since its completion , although S

certain normal remedial repairs and modifica-
tions have been required.

-15- 
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: - . d .  Post Construction Changes

• 
S~ 

There have been no major modifications since
I the 1977 addition of the riprap protective

blanket and the filter drainfill.

e. Seismic Stability

11 The dam is located in Zone 1 and has negligible
potential vulnerability to seismic loadings. S

Experience of the inspection team indicates
that dams in this zone will have adequate S

stability under dynamic loading conditions
if stable under static loading conditions.

1
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SECTION 7 - ASSESSMENTS/RE COMMENDAT IONS/

REMEDIAL ACTIONS

-i 
7.1 DAM ASSESSMENT

S 
- a. Safety

Subject to the inherent limitations of the
Phase I visual inspection, Assunpink Dam
No. 19 is judged to be in a good overall
condition. Overtopping of the dam is a very
remote possibility and no seriously detrimental
conditions were observed. The darn is recom—

• mended to be reclassified in a low hazard
category due to location within~~Ee State
Fish and Wildlife Management area.

b. Adequacy of Information

The information made available by the Soil
Conservation Service is deemed to be adequate
regarding the analyses and evaluation of safe
operation and structural stability.

c. Urgency S

No immediate urgency is attached to implementing
any further studies or the remedial measures set
forth below.

d. Necessity for Further Study

In view of the overall condition of this dam 
- 

-

and the fact that it is continually- - monitored
• by trained engineering personnel, additional

inspections under the purview of P.L. 92-367
are deemed to be unnecessary. The Division of
Fish and Game , in conjunction with SCS engineers , - 5
maintain an internal system of annual inspections
and emergency action plans which basically
reflect the requirements mandated under
P .L .  92—367.

• 4 - 7.2 RECOMMENDATIONS/REMEDIAL MEASURES

a. Recommended Action

Under the current Assunpink Creek Fish and
Wil dlife Management Are a main tenance program ,

~~~~~~
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it is recommended that the following be taken
under advisement in the future :

• Regrade the eroded backslopes and sides
of the auxiliary channel and reseed the
barren areas .

-

- 

• 
• Continue to monitor the backslope seepage

S and the subgrade drains which appear to be
susceptible to clogging.

• Place additional vehicular barriers at
various locations to inhibit the illegal
vehicular use on the dam surfaces. - 

-

b . O&M Maintenance and Procedur2s

1 In view of the assessment contained herein, no
additional procedures other than those presently

S in effect  appear to be required. S

-:
I

- 

-
- x S 1

55
; f - ~-

~~~~~~ (
—18— 

•

r• ,~5

_______ _  _ __ _ _ _ _ _ _  

_ _ _ _ _ _ _

H.



-, ~_.k . 
~~4. S

~~4f l~ - •~~~~ ~~~~~

-

~~~ ‘ W~~ q’~~~~~ ’! ~~~~~ 5- - 
~~~~~~~~~~~~~~~~~~~~~~~~ ~

‘ “
- ‘ .~. .• •i 

‘
p 

- • - 

- 

V

~~~~~~~~~~~~~~~~~~ 

I \L\L S T  (~~

• 

N 
~~~~~~~~ .5’,” •-,~/ -

- 

, :

- I ~~~~~ i/-~-7 - ‘/~. / ~~~~ -Z 
~~~~ ~\ 

-“
• 

~~~~~~~~~~~~~~~~~ 
\Jj - ’ N • • 

~~~~~~~~~~~~~~~~ 

•

~~~~~~~~~~• J ~~~~~~~~~~~~~~~~~~~~~~~ S
•

~~~~~~~~ (-
~~

• .
• 

~~~~~~~~ 
I

S • .L \~~.( - A_-..., ~~~~~~~~~~~~~~~ - ~‘ • 
7 • 5 \ •—‘-.4 -. 

-
~~ ~ 

4-
’~- .JJ 

~~~~~~~ ~~~~~~~~~~~~~~ ,~~ ~~~~~~~~~~~~~~~~~ . \~~- • - L~ _. ~u’uky~ I iWn#r - ~~~~~ -• • -
_ _ ,J) tV~~~~ J “ •,.. •.;H

_ 
S

~~~~~~~~ s ” . ~~~ — : ~~ - 
) , .

~~~
( .  

~~~~~~~~~~ “-I - ~-: ~~~
••••• ~ ~~~ 

• S \ ; S

) 
~~ 

( 
- -

• 
-

• 

‘

~~~ 

~~~~~~ -- N J  00453

- - -
‘ 

- -( ‘\ • - Assunpink Site 9 
~~~~~~~~~~~~~~~~~~~~~~~~~~ -

‘ S ç ~~ • 
- • 

-- -

~
, — 

~ - ) 
- .~ 

( -• ~~~~~~ __~~~~ 
(
)J~~~~~

: 

‘— -~ ~

- - ‘
1 ~~~ 

(•S ~~ 
¼ ~~~~~~~~~~~~

- 

~

- -~-~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ ~
- - - L\ ~~~~ 

-J 
‘~~ -~ 

‘ 
—~~ 4([(J~~~ h ’~~” (

•__
\•_

~~~~~~ “ _ 5 4 - � - ? ?L.~~ -~~_i ‘
— S - \_ ~~~~~~~~~~~~~~~~~ •

‘ .  . .  ,
~~~( ‘-

- S • S -—
- -, 

~~~~~~~~~~~~~~~~~ 
— . ~~~~~~~ 

~~~~

,
, S 

-

\~~~~~~~~~~~~~~~ -~~~~ ~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~

\ ~/ (  

~~~~~~~~ 
“ - . Ic~”

~~~~~~~ 

4-. ,
~

. 1 )  ‘-

~~~~~

• 

~~~~ )- -
S - ~~ •

• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
FIGURE I

~ y
7~~~ (t~~~ 3 REGIONAL

• • - • )~ ~~
-
~~
‘

~~*‘ \~\~~~ ‘IIC-J_
~ VICINITY MAP• 

( \ N ’  SCALE 1-24 ,000 V?
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~ 4
~1 • .1. -‘~~~~~~~~~~~~ t8.ldá~I..s . - - S~~~~L~~~



~ 
- 

— ~~~~~~~~~~~~~~~~~ — -

IS 

-

0 9 .i~~~~IfIt WW’i t~’.~~1 ~w : 7a/~~~ iw~?-~ ~~..

o_~~~~~~ c~i- ;;’~1~ 
-

~~~ 
I ~

-
~~
‘ -. ~~~I..--f  b—’~ ~~~~

‘ ‘~~“

‘I ~~~~~~~~ ~I— W 8
0 LU ~~ • W \ I .4 ~.-‘ ~t’~ i( 7.~~ .- .~4 t ~~’ -LU ~- - 

~~~~~~
‘

• : - ‘ t ~~~’ d .~~ J~~~~0 ,. a’ / r 
~~~~~~~~~~ / ~~I( 7~ J 4~~o w a ~ ( I “ ~.:r~Wf ~~~ A~~\ 4~W ~~~~z -, -

~~~ 
-- 

I ~~~~~~~~~~~~~ ~~~~ ‘ .~~~~~~~~~~ ‘. ~~~~ t •

a- ‘I 
~~~~~~~~~ 
ii~: ‘~~~4~\ ~~~0~ 4k~- - -I.~i- -~~ -~fz.- -

S 
-

41

S - i - ~t~%1~ -
~~/ 

g -

/ ___
~~~~~~~~~~~~~~~~~~~ 

-~~i~~I;~ -= _~~~• ‘
_ -

~~~~~~~~~~~~~~~~~~~~~~ ~u-~ :4 ~~~; ç~~~~ % ~
‘a~2j~~ S2~~~7 ~~~~~~~~~~~~~~~I I

-.

z _ - ‘
..

~~~~~~~~~~~~~~~~~ ‘
• -.5---— 

/ 
~~~~~~~~~~~~~~~~

/ ~~~~ - - •
~~ ‘t--.- ~~~

,. .~~ — — ,/ ~~~~~~ ~~~~~

.

- ,••• ~~~~~ • ® ~~~1/ 4 -~ -~5.S ‘5 z \ -~4~ j1 ~~~~~~~-. 1”~, 
•‘ :~~~~~ T .~~

.
- — ~~ •_ • ; i

_ _ 
0 ~~~~~~~~~~~~~~~~ ~ ~~~~~~~ i.

~ ~~~~~~~~~~~~~~~~~~~~~~~ ~
.

,‘ ~ ‘ ~~ ~~~‘ 
-

2 — — ‘~
/ ‘

~~E t — ~~~~~

~~~~~~~~
- • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ •~~~~

-
~~~

- -

C - - - , Lii - •~ -~ p •~~~~4 .  • - • • ••f ;

~~~~~i ~~~~~~~~~~~ ::: .~‘~ ‘ • -q/ 
~~~~~~~~~~~~~~~~~~ ~~~-

.
‘~ -•

i i  
~~~~~~~~~~~~~~~~~~~~~~ 

j :- .-:~~~~ •~~~~~~~ ~~:• • ,
5

4
,.

_ _
- ‘ 

~ 
j E 

~ - - . • - • . . - . . - - - -J~~ • I c C D~~ I - • .  ., / • q . ~~~I ~~~~- -  4’ ’Y - - .•‘~~. -I - . 0 O _ . • 0 I - - - - _ _ -.S, • - - . -- . ..• ,•a J • ; 4 ~~ •~~•• •~. •~••• •~I / ~~. Z ~ ‘. • / . - -: 
~~~~ ~~~~~

~ i ~ ——
13?’ •- 

-
- 

;;
- 

~f
\

~~~~~~~~~~ I 
~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~

- 

z ~~ 

- - 

°
~~~ ~~~~~ FIGURE 2

~~~ 
~~~~~~ ~~~~~~~~~~~~~~ 

-:
~~~-

c -.i’-- .kd?; ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ --— --~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- ~~~~ - -; — - 
- 55 - S -

- 5- 
- 

-

S 

S 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
i- -

-
~

~~

_ 
~1 i :

~~~~~~~~~~~ 
i4~~~ 

-

.4,..
” .

____  ~,, *~:,—5--—— 
A PM ~~.b’S

— 
~
.-

• ‘4
>

~~~~~~~ i i i~~~\ ~~~~~~~~~~ J I‘4
’ 5 

- ~~~~S - - ~~~~~~~~~ \ ~~~~
“

- - - -:- -- - -

~~ 

-

F 
_ _ _ _ _ _ _4 :.. ~~~~~~~~ ~~~~~~~~~~

- 

~:‘~ !- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I- -

~

I
/ -, - - 5 . ~ - 

~~~~~~~~~~~~~~ ~~~~~~~~~~t

~

_

~

• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



_______ - 7 5 5 ~~~~~~~ 9~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~-5S ~~~~~~~~~~ -!

.4*
c~~~ I
:~~z \- - . .

I- -, -

i~T’~’-~/’~
- 

-

• S -

-5, 
s1S~ /

/ - - -  S~~~~ 

~~~~~~~~~~~

5—) - /
/

S / S

i? ~~~s \ )  / 5—
‘4i

sSJ
,t~ lv i  ~. Li.c 

~~~~~~ / I~~~ ~~~~~~• ~~~ “.~ (SI ~

i /__, N

~ ~~~
/ .-

~ c~,ç~~ /
,
~ 

-

/ .
5

/ -- 5
S (5) / 4.’ .

I Lu
I 

. — —4
‘I  •

‘
.. -

-
~~:-

I
,

I ,
.-~ 

- ‘
~~~ 

‘44 A
- I -  .:- -~~~. >

£

- 

•
. - 

- -
-

- - •
5 I’4

•
.~

_
’

•

’ 

~~ 

-

- 
~~~~~~~~~~~~ \1~‘

5 
-

~~~~~~~~~~

~~~~~~ ~~~~~~~ 
~~~~ \

_ _ \

_ _  

L 
_ _  

-~~~~~~~-~~~ ~~~~~ - -



~~~~~ ___S ~,, ~~~~~~~~~~~ ~~ :- -~ — ~— -‘--— ——------—-- 5----- -5’ -S -,-SS~ 
~~~~~~~ ~~ ~~~~~~~~~~~~~~~ — —

S S ~~ii~~~5’ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~

~ ~~~~~~

i

i ~ 

—S
~ ~~~~ ~! !t

!
:~~~~

1

\\_____) ~~; : ‘
I 

I i~~~~~~~~~ 
~ ~~~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~~~~

~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

S ~ ~ 4 ~~ I ‘ i H — ~--—--—i-~ - 
~~~~ ~

u
t

1 !~~~i i ~~~ ~~~I ! i  ~~~~~~~~~~~~~— : i ~ I I -  ~ i 

~~i r ’ 5 ~ 4 1 : 1

I

I 

I ~ ~ 
~ ~ 

~~ 

~~~~~~~~~~~~~~~~~

1- 
~~ ~~~~~~~~~~~ II~~~

:- 

~

: . ~~~~~ ~ 
;~~~~~ _ ‘ S ~~~~~~~~~~~~~ . ’ _  S~

LI’i Lf1I~~ ’1LI~ ~hi
S 

~~~~~~~~~~~~~ 
4 i~

~~

I 
T i ~—

- :

~~~~
=
:~~~

T i~L~ rT:~:i:1:i j~~ij~iZ- t i
L ‘J ~LT~~1 

~~~~~~~~~~~~~~~~~~~~~~~ 

-

L!~ J~E ~~~~ ~~~~~~~
IL - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
5 - - 5 5

- - 
-



~~~~~~~~~~~~~~~~ 
-~
--

~
-
~ ‘~~

-5 _-,—5
~~~~~~~ 

—-- 5-.- —-5-- ~~~~~ ~~~~~~~ —- 55 - -5 —5----- —5- — 5--555 - S _ _ _  5—— 
-

Dam !b. 00453

-

H ;  :-- - -

~~~~~~~~~

S. 
0

F 
.
~~ g

H - 14

Z 14
1.3 41

1.3
II 41 5

41
U 0. 1-4 441 5 •44 -44

:~~~~

H 

p.~ 
.

~~~~~~~~~~ S

- .~~

‘SD
14
41

S •~ C- . 0 CI 0
~1

.5 - 4 , U
41

- .1- j

i ; -  N C
‘-4

H

.~~ 
1-4

g
.1•. U 16)

0 C 14

(3 C

~~~~~~~~~~~~~~ 

-: - 
0 ø~~. 

-

~~~~~~~~~~ ~~~~~~
- J:P”c~ ~~ r ~~~~~~~~~~ 

,
~~ 

~~~ r~~
- - - - . - 

~~ ~~~~~~~~~~~~~~~~~~~ _-.-~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~,



r
11’ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 

5 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

--5 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ 

- 

~~~~~~~~~~~~~~~~~~

- - —_ ---_

In
I 0

1-4

p1
~ 1

I.. .

A
, 

-
~~~~~~~~~~~

g

: j f  C.) 
-

44

0

I
- - 

‘I

: 1 -

‘I- - --

~~ 11
‘1-

I
”

,

. 

~~~~~ 

- - L4
h ~~~~~~~~~~~ ~~~~~~~~~~~~ ~~~~~~~~ .11 4i54144. 

— 
?I.II ~~~~ IZ~~~

: 
L.. .... Aiii — -I’



- S 

TI ~~~ 
5-
~
’ ’

~IIII 
,~ ~~~ 

~~~~~~~~~f l
_-5~ ~~~~~ s .~~~~5~ 55-~5- 

~~~~~

C

~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



__________ ~~~~~~~ 
‘5-’ ’ 

-~-—- —— 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — —

-~
.

~~~~~~~~
‘

1-4
-3

5 ~~~~) 4.’H

C.S4 W 4.1~~~ .4-, Cflr1~~ -~4 .44 (ii
1~ ~ -P -i-)

.4-4

:~ ~ H

~~ 
- -“

° 
~~~~~~ .~~

~~~~ 

Hfil l fib I ii
I

0 14 0
0 ’  P-4~~~ N C .) S

0 1-4

14 ~~• S  0

o~~ Z O
-

~~~~~ ~~~~~~ 
C-, _1~~- ~~~~~~ -: w ,.~~,-.g..’ I-4 ’~

& . ~~
- c~ i-~ C-) ~~~‘~~~O ~~~~~~,~~~ (d’ ~- 4 1~.’ 

‘4.- I~ ulU ~~~~~~~ f—. .
I~~ d U) p.’.~~a cD~~1O

‘-4
( I )W U)  

~~ ‘<

~~~~~~~~~ ~~~~~~~

‘ 5- ’ ” ’

~~~~ ~~~~~~ ~~~~~~~~~~~~~~~~~ .~~~~~~~ ~~~~~ ~~~~ I~’4 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — 
~~~~~~~~~~ ~~~ ~~~~~~



-~~~ 
- 5 5 5  - S _________ . — . -

I

C1L?r~~~

0 • ~~~~ U)
C.) cfl ~~ w C g

- 

~~~~~~~~~~~~~ .~~

‘ 

S

2 ~ M-4 q
~ 5~ 

-

.•~~~w Ij r~1

fl1L
~

U) Iii
o~~~~ L~~ QJ4~j

~ ~n_~
1 -

Ii ‘in
flU

J
C I ~~ I 

I
H2

- 

___________  
4

k - ‘  
4~~~~~_i~

_
~~~~aI~~ ~~ & -~s-i_5 ~~~~~~-5~~~~~~~ S S~~ ~~~~~~--~~~ s-~~-: ~— ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~



S .  ~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~ - _-_&__-S —

__________ SS5S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ 5 - 5  S 55~5- 5 5

I 

— - 5 . -

I i •it’l
C 

~ 
§

C

~~0’ ‘ii

~4 I ~ O~~~ 1-4
U -~ -

~~~h~ 
-

S 

H 

h 

- 
5 -

- - L4

~~ 
.
~~ 

4

0) .~ 0)

- 
-
~~~~~~~~~~~~~~~~~~~~

141 i’~ ~~~~~~~~~ 
.
~~~~~~~~ •

S 01~~~~~S .4-! r-$
_ 

~1 
-

141 14
0

- ~~4 _6

S 

_ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  ________ _ _ _ _

S - S

I
- - - 

I

S - ( 0  - -

0 z z  -
1 ,: ~~~ t

0! ..3 ci)
~~~~ 14 14

I 1—, ~..eS t -“~~~ ~“ ‘~~~~~~-‘ -~ I
r~d~~~

5 
~~I Ci-~~-4 f.i

C__) z I
z ~ p - C_~-~ 4 - ‘C Ifl ..~. j  0 f-i -

141 0 1 4U  ‘I, u u - S

_ _ _  

>~ u u _ o 
-
_______ - 

ITTT 
— 

— 
-

~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ L 
-5 ____________



- . - - ~~~~~~~~~~~~~~~~~~~~ - s ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
5 .55’

~

S_ _
S

~

S

~

_

~*-

0
%~~

-‘-4 I
~~~~~~~~~~~~~

~~~~ ~~~~~ 
S I

~~ r4~~~~5-. 1-4
141 - -1-)

_ _ _ _ _  _ _ _ _ _

I 
I

- 

- 

I I
• 

- . 
-

5
-

5 1  1

- 
S I S

I S

~~~~~~~ 4U~-~~- 4
--i. 4 oO ,~ rn

) - l  c~ ~i .m
-<4 14 0) g4U)’o n) -. S

S 5
- Z

0 - ‘- .8~~ 
-

- 

~~~~~~~~~~~~~~

:31 .
~-~1

_

. 
_ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _______ ____

is

S 

- I

01

I

_ _  ______ ______ 

I ~~

~~~~ 

-____ -S  

~~

t

: ~~~ _ _ _ _ _

k ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~



- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 5 -S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- 

- 
- 55 _____________ ______________

- - ‘_-~r~.
- _ _ _ _  

_ _ _-- 

-

~~~

0
U)

-

- 

-

S — 

1 -  
— _ _ _ _

- 

S

S Inz
0 -.4---- - 1-4

__ _ _  —~~~~~~~~~~~~~ -~~~~~~~~

-~~ ( 1 4 )
. .  I_I -‘C 04

.45~~~~~ Z’ — U I 0
- ‘ .C~ U) U 0 I

-; 44 Z I

- , f4~ 14 ‘C-
~~~~~~ 1 1 4  U

~~~~~ ~.3~~~~ ti3 -‘C -‘C 44 .
- -‘C ’ ~ 0

-:-: :3 U U A
~~~~~

‘ ,~:;\ U) Z 0. in
- U,



~
4-

~~~~~~~~’•••• ~~~~~~~ — - - - 

- ___________ - — - - -

_ _ _—

-
~~~ 01 ,-I

4 0~ 
- I
41

“
41

14.’

I 
_ _ _ _ _  _ _ _ _ _  _ _ _ _ _  _ _ _ _ _  _ _-— __________ 

-— 

1 - 

—
. 
_ _ _ _

S 

-! I 
- 

-
I .

~ I 
- 

I

0 -

4--I

I 
~~~~~~

- -l
0) 0) 0)

I~~~~~~~~~~ 

_ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  ________ _ _ _ _

-- z.z

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-

~~~~~ 
. . 

- - - . 4 -.  -

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - -- _ _ _ _ _ _ _ _ _ _ _



r~~~ lIT_TiiTTHT~~ 
5- ____  -

~~

‘I U)
-, z

H
8

.4-4
UI S

0 -

0)

- S

- S I
~
, 

#.~
- 

-

- 5 -

~~ .4.3 g~

H ~~~
-

~~~ - 

S

-~ ifl
- -

S

5 - -

0
4

~

-

~ 
z

11*

H
‘S41 U)

- 
UI C,) -

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-~~~~ ‘~~-~~~~~~~~~~~‘ ~ -~~‘-



- - —— - - — 
— - — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - --~~ --

I —

~
,3

5 
-

~~

z
5 - 0
~~

( I
I’ 5-~~~ C _ _ 1-i

• 8

ci
111

.8

I
,
~~~ 

-
~~ 

S

1.3 -~~

~~
- 

- -
S

C-, 14~~~~

~ ~~‘g’~~
~~ 

.
~~ ~~ 

.,~14 ~~ Oid H •
- 0 ;~~ .5

Il) ¶

I S 

5

14 4~1 0) 
U)

5- _I~J- ll~I
0) -~~-.-4 0

0)~~~4J
-

~~

Z 4 1~~ 14

Ii
- I - - 0

z~~~~j

Li~--~ ~!.~q ç ; . ,~
;) ~~ e_ 0 

- 

S i

- (i-~~~ 
I—i 0

U U) - ‘ C o 0 4

— ____5__ ~~~~~~ - ~~ — 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -5•.-’~—- 4-



~_S_-5__ ~~~~~~~~~~~ -S-S- ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- - ~~. ‘ -

PU T! - ~~~~ 
- 

~
‘ _______

I
-

1-

z

- 

S

z
g
4-

0
N

14
0

~iI H ! ! ! ! !
3 L H  H ~ I H

I I I I
-4-

- - I
.

L

0 p -
~: U )~~~ Ct~. H 4 4- 14

4- —~ ~.1 o’—41-4 -

I—I 14 L)
1/) - ,

~ 4 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -



- - 
. ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~_ - -

— ‘.5 - - S 
— 

-~~ ‘~~~~~!~~
5-

~~~ .4I1 - 
- 
~~~~~~ ~~~~~~~~~~~~~~~ 

. s
~~~~~~~

i~ 
—

S )

11)

-

flu I 
S

I I

~Il
5 0

S - C/)

I) (1)
L) ~ -. -;

‘~1 0 - s
I -

I’ 4 •_4 _ 14
- 4:

, - - ‘—l Iz 0 0

h
:~~~~ 

-

Q (I~ ,~~~
S 

~~~~~~~~ ~-4 -x O  S

0 ~~~~~~ 
-~~ ~~~~~~ - ~~

.‘

~ 
-

~~. 0 0~~~~~~~
’
~~~~~ 

I 0
‘ — , ‘ ~~

. - -—• f—i S

r~ 
0 ~~~~~~~~~~~~~~~ ~

- - -
~~~~~~~~~

--
~ 

S

I —. .—, 4 4, • ~~0 C~ J C o ’i ..~~~~ J - .
- ‘1-~~~ 

- — : - —
~~~~ 

S -5-5 - -
~~ 

-- 
- -

~~~ ~~~_- 
j~~~~~~~~~~~~ —’-’--~-~ ~~L ~~~~~~~~ L~~~~~

’
~ 
— .._ t ~~~~~~~~~~~~~~~~~~~~~~~~~~ - 

- ~LL~- 5~~~~ .~~



--  
5. s~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

5 -- __._____S_SS~_S — - 5 - ,-s - 5 5 .4~~~~5. 5-~~~~.~~~
- 

~~~~~ S S - -S - — ~~~~~~~~~

~

S 

~~~~~~

.1. -

I -~

I i i  I
:

1 

I I
-H

14
‘4-4

Q..
~~ -

~H .4 58r
I.. . 1 1 1 1

5—

0 :~-

r.

4-f) C))

I C ~ I
,.-~~~~~~ S 0

3

- 
‘
~~

‘ — 4-f- c ) -- :(3 -~~~~~~~~~~~~~ -- _ L1 C ‘—‘ C E-i ‘‘~~~~~



1’
-a

t 

S

I
I

4 -

-~~~ 5 5

C p.3 ~- -•  ~

5
- .

-

- S z
I -

~

-
~~ 

— — — ---5 - —--i--’-- 4b~~ [ 4~ ~~-~~- ~~~~~~~~

IIEA ~~~~~~~~~~~~~~~~~ ---.~—--~ ‘-4
~~~.



S -~~~
S 

~~~~~~~~~~~~~~~~~~~ 
- - - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~__ — -

_ _
_
_ _  

_ _  

w. —.

:~-~* ~~~~~~~~~~~~~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-

‘-..L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~~ • -
~~~ .,h .tt,_~..&______ -

Jonua ry , 979

Assunpink Creek Watershed Dam Site #19

:~ -;~~~
-; 4

~~~~~~~~~~~
—

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
___

~~~~~~~~~~~~~~~~~~ • 4
~~~~~~~~~~~~~~ ~~~~~~~~~~~~

_  

S—

~~~~~~~~~ ri
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ %Y~ 4

-i 
_  _  

_ _
_  

_  
_ _  

- 

S

$ _

Jonu ory , 1979 S

1 - Displaced riprop directly opposite intake structure

--- .

~ 

S - S _ _ _ _ _ _

-5- ~~~~S—-5 ~~~~~~~~~~~ ~~~~~~ — ~~~~~
—

~~~~~~~~~~~~~~~ --- -~~ - —



-~ .-:_~i~
_ 

~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S_~~~ --~ -— -- -

~~~

)
— 

- 
~~~~ - 

I . 

~
‘! 

( ,I~’j~ !7~i • ~~~~~

A
S

. - 

- 

-

S 

- 
JOfluory , 1979

- 
Intake structure

-I

~~~~~~~~~~~~~~~~~

- 

~ -: ~ 

— T

— - - ,_ . -  . - - -
- — 

- S
— -• - 

.
5

.4- - 
-
I - -

- 4’p.-- - e 5 5~

£

January, I979~
- 

1 Outlet structure - 

- S  - - S - S  ___ --S ___ 5 -

~~~ ~~~~~ -~---~- ~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 5,~ _~~6 SS I)~~~



S 
-~~~~~~ 

~~~~~~~~~~~~~~~~~~~ 
V 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ !- 

~‘~‘iT 

- 

~-:-~u
- 

S 

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~ 

_ _  

_

-~~~ - - 
~
r!

~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~S 

- - 5 
1

S ~•

• - - _____ _________

Janu ary, 1979
- Looking West
H -AS I

S 
-~ 

555

S 
~~~~~ _ _ _ _  -- —S:S

~~
—-

____ - 
44 - 5 ,

S1~ 
_______ 

- 
- -~~ - - - 

- 4- - - - 
S ___________

I S —C

S 
- 5 ~

5
5 ~~~~~~~

5- - - 
_

I 

___________ -
fr _ _  , ~*‘~: ~~~~~ - _ _ _ _S 

- 

___ - ___ 5-

- - 
5 1 -

January, 979- 
- 

Erosion and vehicle tracks



- _
~_5~ 5~~5 5 5 5 5 -~ ~~~~~~~~ 

S S ,
~~~~ ~~~~~~~~~~~~~~~~~~~ - 55 5 5

- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~5 55 s 5~ -55 - - 5

~~~~~~~~~~~~~~

- -
~~~~,

‘
~~~~~~

-:- - 

~~~~~~~~~~~~~ —

~‘-I. - ‘r _____ _____ 

____

~~~ ? 
~~~~~~~~~~~~~~~~~~

I
’ 

~~~~~~ ~~~~~~~~~~~~

_ _ _-

- 

- Januory , 1979

Seepage at toe of right embankment

____ 

-•~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

S 
_ _

~~~~~~~~~~~~ ~~;

-5- ‘~~~~ ~~~~~~~~~ ~~~~~~~~~~~~~ F,-61~~’ “ ~~~~~~~

I 
— 

~~r ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
44

- - - 1-~
• ,J’;~-• 

- 
-

_ 
_ 

~~~~~~~~~~~~~~~~~~~~~~~~~

-~ 
.4

I 
‘
(
_ _ _ _  

_ _ _ _ _  

- 
-
~_ _ _ _ _  ~ $ ‘1 i s-1 •-

I ~~~~~~~~~~~ -‘ - 
r 

~~~~ ~~~ 
1 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ s
~
1
~~t1*

i
~~~
1I

- January , 1979
Repair of sloughed area

‘I
- 

— _____ .5- - -S --5 — -5—-—- - 5-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —~~~ 
_____________



______- 
~~~~~~~~~~~~~~~ 

- 5 5 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 5 5~~ 55-S- — 
~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~ ~.5’ 5 5 5 ~I_ ~.4_~5SS~ 5 - — 
~~~

5 S
~~ SL

—  ~~~~~~----—-_ -S - - — -~~~~~~~~~~_--5-

- - Dam No. 00453
CflEC~ LIST

~;y 1 ) j , oc’~ 1c A N )  1Iyr )R ~
-• 1 ’ I .  i ( .li1 A

~.j ENCINEERI~~ tV~T~\

D}’/ NAcE A1~I:A L~R-\ cTi- :I: 1ST ICS : 1. 77 sq. miles

ELEVAT ION TOP M~WIL ~-~~ L (STO~AG~. C.\~ \C IT?) 156.5 (490 acm—feet) 
_____

S ELEV ATTC i; TOP FLOOtI c- ~ :~(~L POOL (sT Th~ (;E t ’J ~Pt- C ~-;v ) :160.9 (805 acm—feet)
S 

ELEVAT TON I-iAXtM ~~. DES;~~ PoOl : + ]6)..l M.S.L. (SSC records) 
____

ELEVAT ION TOP flP~M: + 164.9 M.S.L.

CREST :__ --__________ 
_ _ _ _ _

a. E1evati~~r + 160.9 M.S.L. — ~~~~~~~__ ____ —

~~~~~

b . Type Auxiliary spillway channel 
___ _ _ _ _ _ _ _ _

• .hd~ h 75 feet wi~~ channel 
_________

S d. Length 670 foot long channel —_____ —

e. Location Spii 1ov ~ r Left abutnEnt _________________ —
f . Nu mber and Type of Gates Ji2fl~ —-—-— —

S OUTLET WOAKS: Principal spillway (crest El. 156.5) 
___________

- a. Type 2 stage drcp inlet with ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
- :5-oc~~ri~~n l~~ 1reet from 1eT{ butIT~nt

- - ~IL:~trance 1nv ~~rt ~ ~~~~~~~~~~~~~~~~~~~~~~~ ______ —

(~~. ~:x~ t ~n v er t n . + 129 M.S.L.
~~ . ~~~~~~~~~ dr a ind o -~-r, faci1iti.- -~ _ t~~L.13_Q~i5. ~t&..I&.__

flO~ETEOR0LOCIcAL GAGES: Non~_~~~ ______

a. LV ~ & •~____5 _  

b . Loca t ion  ____ _______

c. ke co rds ________———__-- S S— - —S— - 5 — — - S -— — — - - S S S— — — - - - - -— — — —

~~~~~~~ 

—

- M.~~
j
~ L;~ Nu :1-I~~MAG1t~~ I ~~~~~~~~~~~~~~~~~ - —  - -44 --

i t-

_________ - -— - 5 5  - S  5 - 5 5  S 55--5~~ _-S_ -  -- 5 - -5

L £ ‘M ~,k-~ -~ ~~~~ 4-~~~—~~~~~ -} ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ _
~~~~~~~g.~~~ 5 ~~~~~ ~~~~~~~~~~~ —~~,



_______—- 

5-5 55-S 
______

S
-

S 

- 

,Y. J D A T E ~L~~~~~ LOUIS BERGER & ASSOCIATES INC. SHEET N0.~~~~~~~ O~~
CHKD. BY. DATE d~~~~~i L - ~~~i. PROJECT .~ ..L~ 

-
-
~ SUBJECT...___ -

,~~ _— ~~~~~~~~~ ,~~ ~~~~~

/ _____________________ 
Time of Concentration -- Ic ___________

• / (1) (2) (31 
- 

(1.)
/ Descript ion of Course Slope Length ( 1) Veloc i ty of Ti me

of Runoff Water of Course of Course Runoff Water (sec)
______________________ 

(%) (ft) Cv) (ft/secl (3) - (41_
~~~ fr 1A ~N ~~ —(~~ ~~~ ~~~~~~ — ~~ - 4 4~ 

OO — / 10 __________

_ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  97~ O 2.0 _ _ _ _ _ _ _ _

Sun 88~~~
Ic = 

_ _ _ _ _ _  2.4i~’ 
hrs. -

3 eoo

0.25  ,‘- - � A S

2
- 1. 60  / ~-

- p  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
- -~ 

,‘ . t~0 • 1

5g6 c~!~;

IS

-

- _ _ _ _
V -T - .  :- - --~~ ~~~~~~~~~~~~~~~~~~~~ .5 ;, - — _ - S

Ii~ ~~~~~~~~~~~~~~ ~~. .~~. ~~~ 1_~~~~~~ ~~~~~~~~~~~~ -~~~~~ ~~ - -~~~~ 
~~~~~~~-



— - - 
- _ _  

~__~~ 
— - ~~~~~~~~~~~ rs~~~.,.—4- r— . - 

- - — 
S ________

- ~-~~~-- ~~~~~

~ 

1-5 
— S

BY~~~~~~~~DATE 1L2~L LOUIS BERCER & ASSOCIATES INC. SHEET NO JL O,r.S 

CHKO. BY . DATE ~Q ! 1  ~~~~~~~~~~~~~ PROJECT~~.(SL.’~J) SUBJECT. S

- 

-, - 
~~~

. 

~~

— - -________ ~~.-e / . 4~-?P~
r-444 (DO/

o.o~~ 2 7
O.~~~0 ~~, I 1

O . 7 ~ ~~ 47 ~~~~, ~; 
-
~~~j  I)- 

1 00 -~~~ ~~~~~~~ -~~~‘~~~~

0- 7~~~ ~-) -~~~~~~~~~

L a ° �14

2 . o o  i . 2 - �  L 7

~ 2-~~~ 4 1  ~~
- S

~~~ 7 4 -
.44- 

‘~ 
,_ —s II ~~~~~~‘ I ,_ . c I  S

2 ~5 1.72 ~~~ 6 7
2-~2

- 
3. ~~~ 2. 0~ 0 3 o
S -‘- U-

2 3 ’  o . I~~~~ 
S - 

to~
- 4. oo 2 ô.  i S ~~

4- H ~~~~~~~~~~ ~~~~~. l 2~- 

4 - -
~ ~ c - i ’  I

- 1 . 
4 ~j 2 L ,

I ~-
- 5 “° - 0 ~~~~~~~~~ -~~~

-I~

J 

~: :.~ 1 2

I- ~~~~~~~~~~~~ )

44 

‘4 - . -
~ i -

~1

- •-
~
--:: 

- -~ 
- 

I 46 ’~~~~~

_

_- 
~
‘
~~

- -&~~~~ -~~ L - A .  - 
~~~~~ 1~~~~~~~~ CiL5-~~~~~~~~ ‘~ &~ : ~~~~~~~~~~~~~~~~ ~~~~~~~~~ - 5-— ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ - ----- -~~-



______________ - - ~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~ . ~~~~~~~~~~~~~~~~~ 

“‘ i ~~~~~~~~~~~~~~~~ - — - _~~ —~~~~ -.~-~- ---—.—• .- - —- .  - ._. ~~ - 5.- . _

-5—-- - - - - 

S

BY.~~~~~~~~~~~ DATE ! LOUIS BERGER & ASSOCIATES INC. SHEET NO. J~~~~~OF.
BY. .... OATE  — PROJECT ..C..2J~3

SUBJECT . S

- (

~~~~~ F~~ - h -~ 7.P~ 40  (~~ ee. (1€ :_ r ;~~~~~~~~ I~ S S~~~~’~~~~~~ (~urIC
8 ~4r12 I~~

Ppec,~~’ ~~~~ 
- - /2eclrr c..

1 . 7  L i  o .o~ 
S

o 6a  2 .4  0. 1

2 _ c  0. 4
/~ 00 3. 1 0. ~~ . O . O é

O 4  o c 7
/~~~~~~0 3 . 7  ~~ . 2-

4-

4 - D O  0 . P 0 .O~~
2 i 4 H 

- 0- 0 .O~
4 12 0 I I  Q Q a

2. 7~~ 3 )  o . o~ -

( 
~ - ~~~~~ 4 4~~~ 0 o~~

i 
~, !I

3 - 2 ~ 4- e~ o o ~
4 . �7 C O~ 0.70

3 7 4 ~4 0 0 7  I . 7 ~
4 0.~ 4~~? 1  o . o ~.
4 S ~~~~~~~~ 4 7 ~ o~~~ 7
~L ~c 4 ~“ c _ o ~ ô - 2 - a

4 . 7.~ ~~~~ ~~~~
~~ 0’) 4 - a. o~ 0.  I

~~
- o o 7

~
o 

~~~. as o o~ 0.  0~

—~ £~. 7.. 5- . i 4  - c. o(~ 0 o ~
- o o ~ o o G



—5 555- S5S ~~_44~~~~

_ - - 5

S •Y....~~~.IL .J R. M .DATE . fr7~~ SUBJECT.i f- .4~~~~~~~~ .H....t1.~~~ .3.~~~~~~ . SHEET- 
CHKD. BY DATE ~~~~~~~~ JOB PlO 

-
. 5 5 -5- -

- 
— •‘o

\ -

\ 
- 

.~: 
5

_

5 _ _  .~~~~~~~~~

- - 

\~~

\ \

~

- ~rnrhes ocpo,nçc /1 
-

H ~~~~~~~ 

- -  - 

~~
-- - - - - -  - 

-

~i~~
- ~~~~~~~~~~~~~~ 

~~~;~
- 

~1 : ~~~~~~~



________________ ________________ - . -. 
— -_ _ _ 5 ~~5 5 ~~. 5 ~~ S5SS~ 5- - 

~~~~~~~~~~~~~ 
S - -  S

BY~~~~~~ L~~~~~ DATE L: LOUIS BERCER & ASSOCIATES INC. SHEET N O A O ~~.

CHICO. BY. DATE — PROJECT ’-

SUBJECT ~ Li..:! - -44--. 
44-

~~~ di “1 • Ap 3~AVS C 4•~~) f t ~r -
k r — i  .44.4 — S 

-

~
kr - ~~~~~~~ 1.1.3 .4

• isA,
• 21.34

Q .2 1 .34 v M
Width ~f •urt i tary .ap11g~ sy . I’. f~~t - S - -
A t  •Iuvatt~~n 2W.S7 , pip , f 1~— 1. 314 ~~s - -

a~ d au~ I3 ts ry  .,-I13~~~~I. 344 ef . -
Tot.) ()~~~ ö 471 cf. ~,.

rh.e~k velocity ,
A,,~~~~i**ry •p il lws,  ~~~~~~ .1.,atLos ilOeS --
A . 7 5 11 1.*7 . 1.472 x 3  d. . 1U.$7.34O.I s $,47 (.,t -

S 111 13 - - I

S v — 144 • ~~~~ ~~~ p g  ••~~~~
H,Ur.~,,.!*I d.v.1n3*d by SC~ (d( pi 4~ cip 1 spIllesy, t~~ I~~~i.s $~~~~ -

- - ~if Ne f 3oi~~ .3~~1 b reduced ~~ r Id.r ~~~3y by t~~~~~~.tp ~~~~~ 
-

~~~~~~~~ •he  • r -i i )wav ct ..t . - - .- -. - 
- - -411

S - - 7~
.-.4 ~~~~~ ~~~~~~~~~~~~~~~~ ~~~~~~~ 

-
~ 

— 
I1~

44- 
~~~

-. jS 
~~~~~~~~~~ rca. ~~~~~ r 

~~~~~~~~~ ~~~~~~~
- 

- S-~~SO%~~~b 0~~ ~~~~~ - - ~~~~~~~~~~~~~~~~~~~

~~~~ 
.5-r~~ t ~ ~~ ~~e*~s~ !

-- 4o cc ~~~ ..lei’e L,i~vt,~ C~,.~rv) ~~~~~ 
- -

- . - S  - - - -
~~~

ue,c.e. ~~~~~~ “vs-r ~* yiicLic.u~ ‘~e r4 °v’~~ ’’~
q

~. - - L.j
- ~~~~ ‘°~~~ ~~~~~~~ ~~~~~~~~~~~~ - S

S : 
- q rnø~~. ~ Iz crs (~ os~ ~~~~~~~ S - - -

~~

~~ 
- 

- 

- -

- I5~.O — I+~1 — ~.l F~. 4S~ ‘1 ’ . --

4 - iz- .6 ci. (S~ OZ(5)( c~)
SIZ

lZ~~ % 4 4 ~ o. - - 1
4 x O~ ~~~~~~‘~~~‘ - r- - -

~~~~~~~~~ 

- 
S

3
-- . - -

~.f,C. 12., ~ 10’ ~~%~V~C.t - - -

- 

I - -  1 ~
. ~~~ i~e.p 

- 

- 

- 
- 

-:

L ~(~~~~~~ i_ z—. -—- S ~~~~~~~~ -‘-~~~~~~ 1 
- -  -- - - . -

- - - 

~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~~~~~ ______________________



r ~~~~~~~~~~~~~~~~~~~~~~~ I
1.

1 

- —_ _ _ _

LOUIS BERGER & ASSOCIATES INC. SHEET NO.A~~~~..o,. S

- CHKO. BY. DATE — PROJECT...C 7
SUBJ ECT ~~~~~( 

S

~~~~~ ~r:3~~:~’ ~~~~~~
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
- - S. S -

_ _  

rI7 ~~~ 
- .  ~~~~~~~ ~~~~

~~~~ c4~If .WI... *.Cp,.Li’,4 Pt..~ ~~~. 

- 
J~~~y44,__~~~~~~~ t

1
~~~~

5 . r -  !
C 

I 
________________  

It
- ::.i

- S S ..: . -~ 
~
-- • 1.’ ~~~~ ~ - - . S - 

~- 
- 4 ~4 i

----— - — - — ; -  - — — 
- 

— 

-  
- - 

- ::: . - 
_ _ _

S ~~~~~~~~~~~~~~~~~~~~~~~ 

5- 5

- 

-

S 

- ~ C~ ¼y - 
~

. - - • ‘O DIZ - ‘ 
~~~~~ ~

._ i ~1
S . - - -- - 

- - - - - - 1~~r !. .L --.  /Y j s~.4 - 
Cp~ A p _ _ _ _ _ _ _ _  - ~p ,Q~~S6 .-~~~ . 

- 

.: _ _ _ _ _ _ _

S ~~~~~ ~~ 4 - -. —-
. — -

S - 5 ~~~~~ ‘4/  -

_ _ _ _  -L i
— _ _ _ _ _ _  - - -f 4~-~ ~~~~- 

- . .  v 4~ ’ -I ‘ø.~~ / ~H S . 
~~~~~~~~~~~~~~~~~ - - -  _ _

- = ‘l-qp ’(436) . 5

I - -  __7’ — ~~~~~~~~~~~4 -
- 

I . ZI .3(,’- - -

-
- - 

QA 21 34 ~~“ / 
- 

~~~~ TJ

• 

-

. - S .  - - - : 
- 

-

“ 44— 

— - -  - - - . - - -

- 

:~ . i551111
_ __ _  - . 

- ii
~~ ~~~~~~ ~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ 5 ~~~~~~



~~ -,.- ..~--- .—!~~~~~~~~~~• —w - _~~_ .. 
— — 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
. 

~~
- — 

~~~~~~~~~~~~~ -v.—-

S 
-- - S~

- - 

S 
- BY~~~~’~~~~~~~~~DATEJ . LOUIS BERGER & ASSOCIATES INC. SHEET NO. LL 0F.

CHKD. BY . DATE 
. - 

PROJECT..~~~.1
- 

SUBJ ECT. ç 1 j i~~~.-~.r~~, �~ - L ~ :::::: 
-S (

r ~~~~~~~~~~~~~~~~~~~~ r ~~~~~~
‘ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - S ~- 

_____
S - I • ~~~~~~~~ ~~~~~~~~~~~~~ 

- 

- •1 -

~~~~~ 

- 

-

—
-

—

- - 4 

~J

- . S ~~~~ ~7S1~ iLA i- .~ ’) r~~~
- :-

~~~~~
- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- ~~~~~~~~ ~~~~~~~~~ - - 

C

- - - - . -~~~- -  1-
~~~~~~~

--i-  - 5 .- -  ~S ; LLJ LLIL ~L~~4 -: - - - _ _ _ _

St cis L~L~)s~z. Pi.~~ -
S - - S 

-~~~~ - -~~ 

I

Qir Cc& (Zi~kf IL - -— — 
—

‘. .  . - 2. . e.ot%)(z.s~)
Et 

-. S 
$

.6(,5Sj(8.025) -

• _~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ : . . .  - - - - - - — - - - - - - - -r - — - —
~
-- 

S

- S 
I-- ~ ~~ 4 = ~~(3cj~ ~ a2..5.) • 1.875 

~
- ~ •Gs -÷ I.8Z~ =- C~~~~ ~~ 10 u3. 

- 
V 

____

5- 5

a. - ‘ e,-s ( ~~~ - I 5~~ ctc, - 4 _ ~~

- 
~~~~~~~~~~~ - - -?

- 

-

.

-

. 
- 

Q. - - -
~~~~~~

.

I; ; 
5; ~~ a.’ (i.ei5~(li’~) ~~~~ ~~~Z. - ________

-- - 
I p~~ ~~-mQ4 Ot% V C~~~~ —

‘ 
- —_ _ _ _  

- - — —-- —ri
- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I
_ _ _  ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~



- - S - -
~~

—--
~~~

-
~~

- — — —-—-—— --T 5_5 5 5__5_ 5 - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~ 

5 -S 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

BY. ..~~LL DATE ..J~~~L LOUIS BERCER & ASSOCIATES INC. SHEET NOJa OF
CHICO. BY . DATE 

— PROJECT -
Li SUBJECT .___ ~~~~ ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 

S(

‘~~
‘
~~ 

~~~~~~~~~~~~ 

~~~j  

-

_ _  
_ _ _

~ ~t ~~:iE 941
~ Ej~~E -

• + - i- - —‘—-r- —e--—---- — — — — -
- 

- - 

~~~~~~~~~~~ 
~~~~~~~~ 1°~’~ :r1~i 

-: :i
: :i - .

‘

~~~~~~~~ = ~~~ :~ ~~~~~~~~~~~ ~~~~~~~~~~ _ t _. 4
— ,  L._ L ._ .- ._ - - - -~~~.—I----..---.— ——-—-‘----~~-— - --~~~~~~-

- ___-— 1. / 4 .~~L4 ~~
13

~-h - --4-~- - _ _ _ _

S - I - - 555 — — .
44 — —- 

- 4
~~~~~~~. .  L~~~~ 1. _ 3 &~~~- . _ _~~~--~-- - - -[j  

44.— 
__ __ j. --- - _-j -- —-- -— - S-— - 

~~~~~10 :4  -~~ 
_
~.aJ . .s’& 4-‘ r ’ ~~~~~~~~~ I 3. - I - I - - - - _I -L —•-— — 1~~ 

— 

~ 
S I I

L.:.~~
_ 

~~~~~~~~~~~ z.i. ~
_J.a. 4 ~~~~~ .L.. ._ - -

S I - I - — —

_ _ _

- - I -

- 4
‘I. -

it;

_  

- 

- - _

hil l_I ~~~~~~~ 5 5 — - -~ ~.. ~~~~~~~~~~~~~~~~~~ 
&~~lkf jj I~.



!III !.. :.
:
~~

_.S ._.S 

~ ~~ 

: ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ -I:- --—.~ .4_--44SS--—-___ - ..___~___~ ___ _ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ ~ ._ 5—— —-~~~~—~•-—— - — --L
~

S — 55 __ ~~~ ~ S 
~~~ ~

: p— — S - -5-- - -5——

~ 

- 

~ BY.D~~~J~1 ~ DATEJ~~~1L LOUIS BERCER & ASSOCIATES iNC. SHEET NO. ~~-
S CHICO. BY . DATE 

~~~~~~~~~~~~~~~~~~~~~~~~ PROJECT.~~~.~..! . -
4, (_ ) SUBJECT 2~~~J~. / . Z ~~~~:!~j  -: LL-~~~~~~~~±w~~~ ~~ - ; .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 
I ~

~M~i r~ ~
- —4 - - - - — - _f_*-_. . 

~ 
.
~
. . ÷.~

. , ,~~~~~ ~ 4 ‘—1
5 - - ~~~~~~~~~~ I ! ~ - * Q ~°v~~gg~; -~~~ ~ ‘ ~ t S

.4 - - - - . •~~~~ I~~ _ . ~ .~~ ~~ ~ In P— ~~
‘ 4~ -S ~ 

-
~~~~~~

- 

.,~~~
.—. ~

‘
~1

~~
S - 

~ ~~~~~~~~~ IA ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
II 

~ 
% t . -.~ j -

S 
_ _ _

~~~~~~~

_

~~~

- - - 5.-I

_
b
°

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ !.~~~~~~~~~~~~~~~
1
~~~~~~~~~~~~~~~~~~~~~~~ .1 -~~ 

. 
44

- - :-~~ - . 
•
~ --

~ 
“44 — — — - 1 

~~~ 4 ~
_ 

~ ~ 
- —t— r- j --- - - -

‘ -5- _______

:~ ~ 
;~j  ~

_ _ _ _  
I ~T’ ~ ~ ~ ~

I 
~ ~ 

j I 
~ ~ ~

I 
~ 

i ~ 
~~ 

I

:~~~ 
~~ 

~~~ ;;~ 

~1~ ~~~~~~~~~~~~~~.1;— 
- 

~~~~~~~~~~ 
S - S . .. ~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
l
~~~~~

q’.
~

r
rr 

~: ~. 
‘- 

~~~~~~~~~~~~~~~~~~~ 
-

~~~~~~~~~~

—

~~~~ ~~~~~~~~~~~

_ -
I ~ 

- - --,.-~ : V~$ ic ’~~~i r s o a ~~~~~( 
s -

~
~ I ___ - - -

-
-

- a  
I ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ I;- 

~ ;I—S 
~~ 

_ _ _ 
~ — — — ~~ ~~ — ~~~~~ ~~ — — — —~~~ —~ — — —i ___ - - - . 44 - - - Q c ~~ e~~~~~-4 - B c  . -S s 

_ _ _ _  - -S 

~~~~ 
m ~ f ~~~~~~~~~

_
~~ -.c q 4  c

~: ~~
-
~: ‘

~ ~~ ~~ I 
~~~~~~~~~~~~~~~~~~~~ Z~~~~~~~

I
~~ 

44-
’

_44

~~ _ . ; _  
~~~  .-t 1_f---t-- .± _ _ _+ .

~ 1- - -
- I ~~~~~~~~ 

~~~~~~~~~~~~~~  
I ~ , .~3 O  r..1o ~() ~ G’112 S . ~( - --Il 51 ~~~ I - 1MI O “ I !~ t~- *)IX I S‘ .1t~

_ f  . ‘~~~- :~. UC oI~~Io ~~ $~
-i ~ ~:roI S

~ ~ 3- 1’  “
~~~~~

- - I .I~~~~~~~~~~~~~~~ ,A Vi ’O 1
~~ &_~ I

~t,
k —  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~- c

~E’~ ~ 
.- -‘-S 

~~ 
0 ~ ~ 0! ~r’i v v~ O~ ~‘ < ~‘ -l_ 

~~ •

~~~ ;~
.. - :

3 t
~~l ~ ~~~~~~~~~~~~~ 

I ~~ ~ ~4~~~~-
- --,- - - - ~

- —
~~~

— — — — — h — —  ~~~~~~~~~~~~~~~~~~~~~~~- -~~~, 
P $ . .  .~~ , ,, - 0i— ~~ ~~~~~~~~~~~~~ ~4 ~ •~t4 ~ 

—
‘ S

- 
~~~~~~~~~~~~~~~~~~~~~~ 

$ ~~~~~~~~~~~~~ - • ‘1-~‘c~ - -- - - -
~~~~~~

_fr
~~~ ~~~~~~- I ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ - , -- ~~~~~~~~ -~~

1 “ 

~~ 

~ ~~: ~~~~Z-,-
~~

’-- 
~~ ¼ 0 N t.-~..3 ~~ - I I I ‘t ‘

~ 
-

- -~ - - - ~~~~~~~~ 
-- 

~~~~ ~~~~~~~~~~ 
.4  t-+---f- - . 1-~~~~~L-4~ ~~~~~~~ 

S

I 

~ ~~~~~~~~~~~~~~~~~ :~ I i  I~~~4 - .1 
~~ 

: I I— _____ — — — — — - — 
I t f—t- ; ~—1

( - I  

- 
1C -~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ 

— -

~ -

-
~~~ 

‘- 
~~~

ii -V. .~~ 
..c _ P-~~~~~~t O - .~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

iV I L  !~L. ~~~~~~~~~~~~~~~~~

- 44 - - - 
~~

- - ~~
j _.. - 

-

~~~~~~~~~~~~~~~~~ - ~~~— - - - -  -- -, ~~~~~~~~~~~~~~~~~~~~~~~ - - -
~~~



5-5-. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

--  
~~~~~~~~~~~~~~~~~~ ~~~~

‘ -

- - - 5 5  - 5 5--- -  5- 
- 

- - 

- 
-5--

BY. ~~~~~ DATE~ . LOUIS BERGER & ASSOCIATES INC. SHEET NO.$J~2~~OF.
- CHICD. BY. DATE ~~~~~ L L L ~:~~~~.~ PROJECT...L~21 Li SUBJECT.

(

TA~~~~~ /‘ ~~~~~~ Fio,—t Sc~

~T~~~~~
C 5qjgCH,44~&( £To~Ac~~

(Ac.t~ itfl l (A~~ i~~~~ FEeT)
0

—
_

~

.S,--,

~~~~~~ : 
-

— 
/ ~-~--~~ ~~~~ / 2 1

72.6 2fl 
-

H / 6 -~~~.: 73 2-s o :-
S / — ~~~~~~~~~~ 1 — - -

-

IC- ’ -
- s — . .. L ..- O S

‘& -
~~

/ 63 -0  ~~30 
S

I 

- 

4

~_ t-~ ~~

-

~~S 

- T
~~~~ 

—
~~

- ~~~~~~~~~~~~~~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-

~~A g~~~A~~~~ 44L ~~~~~~~~~~~~~~~ — J k ~~~~~~~~~~~~~ - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~



- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
~~~~ - ---  5.

~~~~~

44 

-~~-~ .‘.~~~
—
~~~~

- -.-
~~~— ‘—-

~~~ 

- - - -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~

IY. D.:.J 1~1- . .... DATE..1 . . 1.’~... SUBJECT..~~L~&~ $3~~~~~~~ .c i V~~ S . SHEET NO.. AJ I .0, .
- 

CHICO. B Y .  DATE . .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . JOB NO...C.221 .._.. 
- 

S 

~~~~~~~~~~~~~~~~~~~~ .:~ 

1I4~~~~~~~~~~~~~~~~~~~~~~~~

I 

TT

~~~~~~~~~~~

H S -  . . ... 

- S S

~~~~~~

- 
S STo~~4c ~~~~~~ PEJT)

.4 
- S
~ 0 0 0 g 00 0

N - 2

S ‘
‘

S 
~~~~~~~~~~~~~~~~~~~~~~~ - .. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



~1 — ~~~~~~~~~~~~~~~~~~~~~ — U&~~1W3 ~~~~~~~ !UIJ~~II~~~~~

- 
- 

5Y.~~~~~~~~~ J DATE L~~~~~~1~~~~ 
LOUIS BERGER & ASSOCIATES INC. SHEET NO.~~~~ALL..OY ~~. -:

- CHKD. BY. DATE PROJECT...C. 221 _.. 

C

~~~~ ~tO( C~~ c~ O. - .C~ d I$ C~~~CA,~~ e ~~~c4.~~& ~~rr t-4~ C - l  Ib1p~J

~~~~~~~~ HAIL~CT~ ~~~~~~~~~ ~~~~~~~~~~~~(c~.i) (AC1Z-~ ~&c~i)  
_ _ _ _ _ _ _ _ _ _

- 0 0 -
- - S -

/~~~~~~ / 2 7

- S H .
- 2 7 /

R/  ( 1_ f ; .r /~~- 2  4 3 S  24 3
- /ó~~ 530  6 Z 5

6’~Z H o ?

31

I
~~~

.

~11”N 
_ _  _ _L ~~ - ~~~--. --~~~~~~~~-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~

5-



— - .

BY.. ~~~~~~~~~~~~~~~~~~~~~~~ 
LOUIS BERCER & ASSOCIATES INC. SHEET NO....A 11 0F....

CHICO. BY . DATE JJ~JJ2 sJI~.~La j �&r-~ ‘ e ~~~~1 PROJECT

) SUBJECT . 

(
D~~~~~~

-
~” ~~~ CQ.-ATtD~~. 1~Y . C~~~

~

-~
~~~~~~~~~

.
-~~~~__

.
-‘ - - - ;~~~~~.. .— -m-3- .: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 

-

~f:~~k~: ~:~t ‘~ ~4~L~’ 
- -J

~~
-
~ -

‘~~ :- --~~~~~~~
“ -

~~~

- • 
~
- - -‘

~~~~

-

~~~ 
‘~~~-~~~~~‘ ~~~~~ *~~! ~~~~~~~~~~~~~~~~~~~~ -

~~~~ ‘~. ~4i FT AC P’r ~ P3_ C~~t trtj.uiy ~~vJ ~~~ ~~______

S 

-. 44 
.
- - - -~ - ‘ - i  - - -- . . .- - - - ~~ ~~~~~~~~~~

- S - -t~-- :~~ 
- 

-- I .~ ‘ . I’ .. -~1M~c

~~~~~~~~~ 315 ______ III  ~~ 0 ~ 
•‘

- 

~~~~
- .- ____  ~

- 45 _ _  ss•.$ 
~~~~ £1..~ 

- .

~~~~

. 
- -

~~~~
-
~~

-
~1~ 

-

S - - ~~~~ .. 6..S 1.70 
- - - £a.~ ~~~.i’~l - . a

( - 
- 

— 
-____ 

S - - 
- 

05 ‘.a-~. e.ai - 
- 

- - - I

- - —: i~a.o 235 
_____ (-0 - - .5.

S 

- - 35 
_ _  

mc~ 86 .4 
_ _  _ _

is 9 .S -zoo 
____  29 - -

~~ 
- ~~~~~~~ ~1~

- 
•

: 
____ _____ _ 40 

____ 
2, J?.7 1. 0 1  

-

- 
- •59.0 s ’.o —— ____ ____ 

5 1.83 - - - - ! -

- 
t

S 
_____ 

38 
_____ 

u.s 
~~~~~~~~ 

. - - -
- 

. 
158. 5 ILi. - /0 _____ _____ _____ 

35. - - -  
-

— 
- —— 32 

_____ 
9 ‘7-$ /.~ 6 

_____ 

-. -

I - t S~~.o 9• - 8 
_____ _____ _____ 

S Jd$ - . - -

_____ —— _3o 
____ 

17 ,~~~ Z.~.. 
_____ 

-

-

- _ _ _  _ _ _  
30 

_ _ _  
4 ~~ i-a 

_ _ _  _ _ _

Jo 
_____ _____ 

IIJ • - - -

______ ______ 
__ ~~~~I 

— 
‘., ‘sa -

- ,$6. f 0 
_____  ____ ____ ____ ____ 

27.10 -
~~~~

- -~~~

_ _ _ _  _ _ _ _  _ _ _ _  _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  -~ S

. —.-
,

- --~ C
S S

_ _  

F- _ _  —— _ _  _ _  _ _  _ _

i i - - - 
—~

---
~~~ 

______ 

- 

~~~~~~ 

S

J 
- . - .• ~ j—---—.

-— - 

. 

- -S-
~~~~~~~~~~~~~ 

- -S - —- —5 - —

L~ . I - - - I ~~~~~~~~~~~~~~~~~~ -
_ 

-.~-i. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - S -



~1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-S - ~~~~~~~~~ -~~~~~~ ---— - -r . ~~~~ 5-

ay.~.L~P DATE Pg~~.~~? LOUIS BERGER & ASSOCIATES INC. SHEET NO ...JS.1~±..OF~
CHKD. BY .. DATE ~~~~~~~~~~~~~~~~~~~~ PRoJEoT ~~&:~lL .. -

- SUBJECT D~~~~~~~~Q~~~~~~~~~~M2 U L~~N~ 

E1-~ V TOTA L 1NFF. HflI~~C,~~~ AvER.~c,-€ l~RPt~fl~otAfl\)
S 5TORAG~. SToPJ~(,E DIS(.Hl~~~~~~~ 1IM(

Ac.fl’l~L IAVG.
FT AC.RE-~~~T ~c~~~ -~~i CI ~5 CF5 W~~~i~i-~~y bAYS

S 

15~~ “1-55
- 

c~5 ~~~

S ,5 Lt ~~ ~~~ - -

. Z.2 .7 
~~~Q / 473

t~~
’Z 2.8(. 2J.~ S SS 

- - 15 LI.~ 
‘i2.%’~ - 

I,7g 
-

iso b c  S 

S -

~~ 
S I 

- 55 - ~~ 4~&~ i-3~ -

i ’4 8 / 50  20.3 
-

1.15 P~~.7 3if .07

( S 
j 1 4~~ / 0 5  19./

— ‘10 - 
s~-5 56.7 1-Os

~5 1 :7.?
Jo ‘7.Z ~~~~~~~

1~42. 35 
I

S~~
5 14 ~i 5-~ 31.3 ’t .51 -

S / ( 7 I5~0

H 
I q ‘ I’.12 Zc~~$1

c~~ C ~ 
$ 

~y. ~i -. —

4 :2.5 V-i.1~
~
,
~~

(I ’y(5
~~~

T, ‘-
~ ,,.~~

- -
- I £ ‘O. L-f 2o.6~ .10

- 4 T48l50 H~ 2. if.,
I 

~~~~ ~~~ .o~,

- I 9.Z. b.35 
- 

‘f4

- i 3o.Js , 0 0 1

S 

- S ~4 qI ~ 4aL~ . 
P

~~~~ st_- 
C 1

;--::--

j .  ~~~~~~~~~~ 
-— - 

44 

-



-;_ =~~~~~~- 
5-

- 

- 

.Y ..biij vl DATE LOUIS BERGER & ASSOCIATES INC. SHEET NO..A:J~LoF.
CHICO. BY.~~~~.......DATE ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ PROJECT .~~~227~~~ . 

-

)  SUBJECT......._

-
S - 

-

A A S S U N P T ’ I K S T T r t l ~~, 19 , 4 DAM Ip~SPrCTIoNS NO RTH GROUP
A BY D.J .MULL IGA N — 

—

~~A FERRuAP ;V 1979
B 150 : 

5

1. 3 -
- 

~~~~~~~~~~~ 0 2  
—_____________________________________

1 
- INFLOW TO S IT E 19 DAM

- 
- 0 

- — 1 - 1.77 0 1.77 -

S S S S - - -

- 1 - 0 . 0 6  0 .06  - -0.06 0.06 0.07 0.07 0.08 0.09 0.09 0.09
- 1 - 0.11 0.11 0.30 - 0.70 1.70 0 .4 0 - 

0 . 4 0  - 0 .20 0.16 0.14

— 
- o.07 p .u& o.us a .u ~

- 7 - 
- 

- - 0.5 0.1 
-U - - 24 - -

1~~~~T 2 r ~~~~~~~ r~~~ 203 - 34T 460 - -. - ~~~~~~ ~~ 6 ~~~i
1 25 1 - -- 203 - 161 - - 128 

- .106~ - 83 64 -51  42 34
1 -i - 28 - 21 - 17 14 - -

~~~~- - - S

0 - 1 -

K ~~~1 -

1 ROU TIPI G T HROUGH 19 
_____  _____________

5- - — — — — —  r — — —

~~~~~~~~~~~~ I

1 1
2 - 0 65 - 127 195 271- 350 - 4 3 5 530 - 64 2  — —-‘ 

~~~ O~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 8 i 1 ~~~~~~~~
5-

~~ O 11’ 243 f 2 ~~~~~T1~ 7 

~~.
,- ;-:: .- - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
44 5 : 5 5  5 -

~~~~~~~~~~~~ ~~~~~~~~~ 
- -——-.S-  

~~~* ** * . a . *  .* .* . .t . . .

- 
S - S U S — A R E A  RIJ CFF C C I P U T A T I O I  

— --( 
- 

- 1~!FLO~ TO S ITE 19 DAP ~ - -

_____________ 
I S T A O  IC~~MP IEC3N IT A P E  .JPLT J PRT IN~~I-~ S

2 0 0 0 0 0 1

HY D R O G R A P H  D A T A  
S 

1RSPC RA T O O  - Zs N i 1 5 A 1OCA5L
0 —1 1.77 0 .0  1.77 0 .0  0 .0  0 0 0

--____ ______________________

t-~ ’ ST U RM DA.) DA’(
- 24  0 .0  0 .0  0 . 0S 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ P~~ECTP P~~T T ~~~~ 
~S

0. ’)% 0 . 04  0 . 0 6  0 . 0 6  0 . 0 7  0.07 0.08 0.09 0.09 0.39 -
~~~ ‘ -

0.11 v . 1 1  0 . 3 0  0 .7 0  1.70 O.~~0 0.40 0.20 0.16 6.14
~~~~ 

—— — ___

II

LOSS D A T A
S - TiR5

~~r~ LI T iOC~~~~~~~ I~i~~~~~1RKs
5
RT Iof~~~~~s T R T L  t-.~~ TLT LSi’~~~~~~~~ f l- P

t1 .~ 0.0 1 .O C 0 .0  0.0 2 . 0 - 3  0 .50  0 .10 0.0  0.3

~ 

_____________

27. ~ 1. 20~~. 348 .  ~~~~ ~52 4.  ¶~2 k .  47 1. 39E~. 321. -

~ 253 .  20 3. 161. 120. 106. 8~~. ~ 4 .  51. 4 2 .  3 4 .  -
2 i~. 2 1 .  1’ . 14.

UNIT  G R A P H  T O T A L S  4 5 6 8 .  CFS OR 1 . 30  INCHES OV ER T HE A R E A  -

t - 
ST r IT O :  0 . 0  ERC S’~: 0.0 RT I O R  1 .60

I -~ O~ OF~~PE k10C FLOW -

T1~-~E RA I N  EXCS - C O~ P 0
_______ 

1 0 .06  0 . 0 0  0.

- 
I 2 5 - 0

~~06 0 0 0

_ _ _ _ _- -

tt_  -S - . 5  -~~~~~~~~~~~~~~~~~~~~

_  

_ _ _
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ g~~~~ ____ -



~ 
.‘ —

~~
‘---- - ~~~~~~ ~~-

-
~~~~~~~~~~~ ~~~~~~~~~

5 5 - - -
_ 55 - 5

DATE LOUIS BERGER & ASSOCIATES INC. SHEET
S CHICO. BY... DATE A v ~~ JI ~~~~~~~~~~~~~~~ PROJECT ..L~~~&~7 . 

-

() SUBJECT._..... - -

3 3 .06 0 . C 0  0. 6~ 0.0 0.0 3.
4 0 .0 6  0 .00  0. 65 0.0 0.0 0.
5 3 .07 0 . 0 0  0. 66 0.0 C .3  3.

~~~55
4 o.oi  n . c c  0. 67 0 .0  6 .0  - 0.
7 0.OS u.00 3. 66 0.0 0.0 0.
8 0.09 0.64 1. AS 0.0 0.0 0.

~~~~ 0.0~ 0 .06  s. 76 0 .0 - - 0.0 5- 0.
IC 0.09 0 .06  15. 71 0.0 0.0 0.
11 0.11 I3.0~ 34. 72 0.0 6.0 3.

~~
5- 12 - 0.11 0.08 62.  73

S 
6 .0 0.O 0.

13 0.30 0.27 104 . 74 0.0 0.0 6 .
- 14 0.70 0.67 173. 75 0.0 0.0 0.

~is~~~~i~.7o
555 

316. —— 7~~~~~0.0~~~~ .0 ~~ 0.
16 0 . 4 6  0 .37 550. - 77 0 .0  0.0 0.
17 0 .4 0  0 .37 ‘,03. 78 0 .0  0 .0  0.
18 0 .20  0.18  1293.  79 0.0 0.0 0.
19 6 .16 0.13 1613. 80 0.0 0.0 - 0. -

20 0.14 0.11 1811. 81 0.0 0.0 
______ 

0.
21 .07 ~~~ 555 i135Q ~~~~~~~~~~~~~~~~~~ o; — -

22 0 .06 0 .04  1755. - 83 0.0 0 .0  0.
23 0 .06  0 .04  157~3. 84 0.0 0.0 

_______ 
0.

- S ~~~~ 0 . 0 1iTo4 1~369. - S 85 b b ~~~~~~7~~ O.~~~~~~~~~
25 0.0 0.0 1158. 86 0.0 0.0 0.
26 0.0 0.0 97(,. 87 0.0 0.0  0.

~~~ —27—- G;o —— o;o ———~ o9:-— 
~~i~~~ T.0 Th.o

28 0.0 0.0 b 68. 89 0 .0  0.0 0.
29 0.0 0.0  550. 

______ 
90 0 .0 0.6 

________ 
0.

— 
- -  3 f l 0 ~~0 0 0 442~~~ ~~i T h U ~~~~~~~O~~~~~ ~~T S

31 0 .0  0.0 153. 92 0 .0  0.0 0.
- 32 0 .0  0 .0  282. ~i3 0.0 0.0 0.

~~~~~33 3.0 0.0~~~~~
5-
~~22c. 94~ o ;o 0.0 - -  - o .~~ 

—

- 34 0.0 0.0 181. 95 0.0 0.0 0.- 35 0.0 0 .0  1 5 .  - 
9C~ 0.0 0.0 0.

- 36 O .0~~~~ 0 .0 113. _

~~~
7 _ _

T. o
5

o ; o S o
~~~~~

5 - S

I 37 0.0 0.0 88. 1 98 6 .0 0.0 0.
36 0.0 0.0 63. 9~. 0.0 0.0 0.
39 0 .0  ~

5-
~— 0 ~~0 32. - 100 5- - c- .o — - - o;~ 0~~ 1

4 0- 0.0 0 .0  21. 101 0.0 0.0 0.
- - 41 0.0 0 .0 13. 102 0 .0  0.0 0.

42 0.O 0.3 8. 5 - 103 _05 .o- — o;o 5-- —- o ; — ~~ -

43 0.0 0.0 5. 1 04  0 .0  0.0 0.
44 0.0 0.0 3. lOb 0.0 0.0 0.S 

~~~~~~~~~~~~~~~~~  2. iO O . O~~ 0.0 ~~~~~~~~~ - -46 0 .0  0 .0  1. - 107 0 .0  0 .0  0.
47 0 .0  0 .0  0. 1013 0 . 0  0.0 0.
68 ~~~O . - o; - 1G9 — 0.o o.0 - — -

~~~~~~~~~~~
— 44

)

49 0.0 0.0 0. 113 C .0  0.0 0.
I s 50 0.0 0.0 0. 111 0.0 0 .0  0.

5’. O . O  0 . 0   0. 112 Q . O ~~~~~0 .U ~~~~~~5.  C~~0 Ci.0 0. 113 0.0 0.0 0.
53 0.0 0.0 0. - 116 0.0 0.0 0.

4 54 0.0 0.0 —-  - 0. - 115 0.0 0.0 0.
5 55 0.0 0. 1) 0. 12 6  0.0 0.0 3. -4.

52 0.0 0 .0  0. 111 0.0 0.0 0..~J S 

~~~ 57 3~~Q 0 .0  -2 .  ~~~~~~~~~~~~~~~~~~~~~ o ” —

s~ 0 .0  0.0 3. 119 0 .0 0.0 0. 
1 ‘i’, 0.0 0.0 0. C (- .0 f l . (1  0.

- 60 - 0.0 0.0 0. 0.0 0.0
J 61 0.0 0.0 0. 122 0.0 0.0 0.

(.2 0 . 0 0.0 0. 12~ 6 .0  0.0 0.

:~ 
; 63 0 . 0  11 . f l  0. - - 

2 2 ’I 
- 3.0 0.0 3~

- 

_

~~~~ ~~~~~~~~~~~~ ~~~
— ___ 

~~~—. .
~~~~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- -~~~~~~~~ 44- 
—5— _55 - - — 

.S5:~ ~~~~~~~~~~~~~~ —T---—.~~
-:
~~ - -5- 

S 5
~~~:~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~ ~

BY. It& ~~~~DATE LOUIS BERGER & ASSOCIATES INC. SHEET NO.A:j7~~ OF.
CHICO. BY . DATE .A~& Q L  ~~~~~~~~~~ PROJECT~~~~~~~~L..

S ) SUBJECT .

(
44 = 4 4 3  -

I S 
—

1 ,  I
- I 4-~~~ - 

S

- - S £~~~~‘J j) 5 - -
-~~ 

- 

- 
-a ,. .a - - :S S - 5 - _I ,~I .1- 4~ i. — ~ .S S S 

- ~~~ - - -- 
- 

- 
I -~ -

- - - - - I I ‘— .. S
S - j 

• 1  I In
I ~ - ~ - “S. I - -

- I - - 
- 5 - ~~ I

- 1-0 LJO ~~
- 

- u ~~ , I/I - -
- I ~~ 4.

_ 
1-c~ 

- -5 
- - - , ( C -  . - — S 4~~ . - .~ 5 0 0 0 C 0 0 0 C i

• S .  ~ • s *  . •1 . • - .  .-, eJ .n -
- - . . o

000000 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0c s 0 ~ ‘ 0 ’ I  .0 I - 0 4 )
- - - P I I r— ~ .S 

S 1- 0 In .-. )( P~~~ ~
- - Q. o 0
S - - S ~~~~ ~)  —. - 44

0

~~ ~~~~~~~~~~~~~~~ -
~~~~~~ .. ~~~~~~~~~~~~~~~~0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0  ~~ ~~~~~ LJD~~~~.). . .  t t’$ j 4 4  ~, ~~ 0>0 ~~~~ P S ~I >

0 0 0 0. 0. -~ -~~ 0 C) 0 0. 0 0 0 0 0. 0. 0. 0. 0. 0. 0 0 0 4. I - I • ~ 0. (\J - -
- - I ~~ P— (~ 0. 5- ~~ ~ 0.

S - S I - -- I t
o 0. 4) 0. 0. 0 0. 0 0 0. 0. 0. 0. 0. 0. 0. 0. 0. 0 0. 0. 0. 0. 0. 0. 0. I - -

~ 

— - - 0 Z 0 0 In 0. 0 I 0 0 0. C’ 0 0 a C .0.0.00.0 0.0000.00 ~~~C-0.0Q~~~~0.O C) 
LI ~~ - C5. P- x 0 ~~~~ ~~ . . ,..

- - - - 0 0 • a’ U 0 ~~ ..~ 
- 

~~ —. I- 
- Z 

-~~ ~~ P) >. - ~~ _j . S a’ — S
I - I - .-. U 0. - — -

1.1 .C P. -~ C C~~  I\ $ )  4 .1$ .1. P.- ~C 0. .- ISi ‘~I 4. II) ~~ P.- C 0’ 0 7 ~~ 5 -
1 (‘~ (~ ~\ $ $  44 V~ P.) ~~ 44~ .4 

~~) WI 4~ 4 4. 4 4 4. 4. d_ • -LI ~~ - I— * — — — ri — — — In - 
S S - I

S S I I - - - .-. ~~ 0 _J C) -
I - ($~ • C) $ I.) .7 4’ ..~ P.- -S - C- 0 ~ 1—

— - — 
—

- - I I
- c.. - - SS I ~~~~~- - .- . -

- : - 
~~ .~~. SI -• I l~~~~ ’-~ ~ -.s S

I 1-

- S 
‘~~~~~~

S 
-

$ - I - - - I -

I
~~~~ 

- . i . S

1- - 
011 

-

-~~~~~~~ 

_ _ _ _ _ _ _  _ _ _ _ _ _i..... ~~~~~~~~~~~~~~~~~~~ — ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ ~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~_- — . ~------—~ 
- —k—- — — --~~~~~ ~~~~~~ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~ ~~~~~~~~~~



- 
- - SSSS ~r~~~~~~- s ~~ ~ 5 55 - - 

S S  5

44 

- 5 ~~~~ 5
5 

-

_ _ _ _ _ _  -5-  - 

- 

BATE LOUIS BERGER & ASSOC IATES INC. SHEET

CHICO. BY ... DATE .A PROJECT. .. 222....... -

L)  SUBJECT.. .... -

(
• 8 0. s3~~ 0. 3 6 2.  0. ~1.

9 C. ~~. ~. 70 330. - 3. ,0. 5

3 0 
- -— 

0. 10. 0. 
— 

7 1  
- - 

298. 79. 
5- - — 11 - -- 1. 24. - - 0. 72 297 . - 0. 1(1.

12 2. 4~i. 0, 73 2~ 5. -J. 77 .
3 3  3. 83. 0. 74 2,3. 0. 16. _ _ _ _

5 - 138. - 
0. ~~~ - -  

292. 3. 75.
15 II. 24~~. 6. - 

76 290. 3. 74 .
16 20. 431. 1. 77 289. 0. 12.
I? 35.~~~~~~~73C. 

- - 
1. ~~~~~~~~ 

- -  
2R1. - 3. f I.

18 5.. 1098. 2. 79 286. - 0. 70.
19 88. 1453. 4. eo 285. 0. t.9.
20 123. 1712. 8. 01 283. 0. 68.
21 161. 1831. 9. 82 242. 0. 67.
22 198. 18132. - 13. 83 28C. 0. ‘~6.

35. 8~~~~~~~~~ 79 O. 5-5 6~~~~~~~~~24 261. 1474. 54. 85 278. 0. 65. IS
25 226. 1264. 71. 86 276. 0. (4,

~6 307. T067~~~~~~~~~I35. ~ 81~~
5- 275~~~~~~~~~~ 0. 

_ 5
43 

_ _ S

- 21 123. 892. 96. 8’) 274 . 0. 62.
- 28 336. 739. 106. 

_______ 
85 272. 0. 6!.

3547
~ ~U9~~~~~~~~f l3 .  90 ~71.5-

~~~ u. ~~~~~~~ 6o.
s s s

~~~~~
- 

- 
3 0  3 5 5.  - 496. 122. - 

91 270. 0.
— - 31 360 . 397. 130. 52 269. 0. 59. 

_______

• 136 • S - 0. 8 5

- 33 366. 25~ . 140. - 94 26 6 .  0. 57 .
34 368. 204. 142. - 95 265. 0. 56. -

!b8~~~~~~~~~ 1é3. 1~s2 .  - 9~~~~~~~~?~~4 0 ~~~~~~~~~0.5.
36 368. 129. 142. 97 - 263. 3. 55,
37 367. 103. 141. - 98 2(2 .  3. 54.

( ~~~~~~ ~66. 
- - 75 .  - 139. S 5 - �

~~
1
~~~~~~~~~~

0
~~~~~~~~~

53. T
39 .364. 47. 136. 100 260. 0. 53. -

S

40 362 . 27.  132 .  10 1 258 .  0. 52.
6t 159~~~~~~

-5- 17. ~~~~~~~~ ~~~~~T02 ?57~~~~~~~~~~0.~~~ 51. -

42 357. 11. 125. 103 256. 0. 51.
43 354. 7. 122. 104 255. 0. 50.

~~
q s

~~~~~~118.~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-~~~~~~~~~~~

- 45 350. 2. 115. 13’) 293. 0. ‘.9.
48 - 347. 1. 113. IC? 252. 13. 4C.
47 34 5 . i~~~~~~~~~ t 1 2. 5- 1 5 ~1. 

- 0. 47. -

48 343. I). 110. 10~ 250. 0. 4 7 •
49 - 341. 0. 138. 113 24 9 .  0. 46.

~~ 50~~ ~~ 38~~~~~~~~~~ 0.5- f 07 .  1 11 248. 
5 5

Q •  
. 

4 5 •  — -

51 336. 0. 135. 117 247 .  0. 45 .
02 334 . 0. 104. 113 247. 13. 44.

______ 

2~6. 
~~~~5 S

13~~~~~~~~~~ 5 _ _
4 4~ - - S

54 330. 0. 101. - 1 2 5  24 5 ,  0. 43.
55 32 0 .  0. 99. 116 24 4 .  3. 43 .  -

- 

326.  0. 98. - -  —-- 5117 5- 243. 4~~,
57 124. 0. 97. 114 2 4 2 .  0. 41 .
58 322. 0. 99. 119 241. 0. 41.

~~~~~~~ 
5-
~~20.  6. 

_ _ _ _
9 4•

5-5 _ 5_  

~~~~~ f20 240 — 0. 40.
J 60 318. 0. 93.  172 2 4 0 .  0. 4 0 .
I -- 61 316.  0. 91. J 122 239. 3• 3 .

I ~~~~~62 5- 3 2 4 .  ~~~~~~~~~~~~~~~~~~~~ 2 2 3  238. — - -  u. 39.
63 312. 3. 89, 124 237. 0. 38.

310. 6. 87. 225 236. 0.
14a~I 

- 
- (.5 309. 0. — Ot- .  - 236. ‘3. 37.

e

~~~ 

-
~~ 

(6 
- 307 .  0. 85. 127 215. 0. 37.

ICI. 0. 87. - - - 12” Z~~1.~ - 5-5- - ‘3 .  3 6.~~~~~ 61 - 3 135.  0. 84 .  2 ’ I ’  234 .  8 , 36.

- . 

- - :  -i - - - -~~~ - .  -

hIL~~I ~~~~~~~~~~~~~~~ ~~~~~~~~ ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ t_4444A~~~~~~~~~~~ 
•

~~~
•5 

- 
~~

k~-



________ 

—-5 
44 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- 5 

DATE LOUIS BERCER & ASSOCIATES INC. SHEET NO.....41L..OF..
- CHICO. BY. DATE .~~~~~ A~P ~~~~~~~~~~~~~~~~~ PROJECT~~~~~2LZ .

S 

SUBJECT........ ... 

137 231. 3 . S4 .
— 133 231. 0.  34. - S _

~~~~~~
_
~~~~ --

$ 134 230 .  3. 33 . 
135 229. 3. 33. 
136 226 .  “0. ~ 33~ S

- 13? 226. 0. 32.
1 ’#  2 2 7 .  0. 32.

- 
3 3 9  226. 6 . 31.
14 0 226 .  -3 . 31.

S 
- 1~~l 225. 0. 30. I I

_ _ _ _ _ _ _ _ _ _  

225. C.~ 30.~~~~~ 
- 1 -

143 224 .  0. 30.
144 223.  0. 29. 

________ -____________ - 145 23 0~~~~~~~~~29. - -— .- — — — — ——

~~~~~~~~~~ 

— — 5 -  - - —  — - —

- 146 222. 0. 29. -
S 1~~7 222. 0. 28 .  5

14S 22 1~~~~~~~~~~~~ 0 28. — 

14” 220. 0. 27. - S

- 150 220. 0. 27. 
_________ _____________

S 
- 8951. - - 

S h
- - ~~tT~~~~~~~~~~~~~~~~~~~~ W~~~~~~~~ iThOUR 7 T h~~~~~{ V ~~

tVM5t
— - - CFS 142. 124 . 82. 60. 8951.

S 
ISC rIES 

______  
0.65 1.72 1.96 1.96

— IC—F T 62. 362 .  285 . ~&5.

**** ..*e .. * * * *, .* . ,*  *.***t**** * *.* . . .* .•

C~ M81UE FYC R0 GRA ~~ 8~~~~~~~~ 
___________________________ —

_______ 
C0r~~ 1MC M Y O F C O R A P 8 S  P0l’ S1165 10819 

____________________S _ _ _ _ _ _  — 1s1 1C~ ;1P ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -

0 2 0 0 0 0 1

S 
- 

- SUM OF 2 HY0~~C GRAPH S 4T II -
~~

0. 0. 0. 0. 0. 0. 0. 0. 0. 0.- -
~~~i

-; -— — i. 2~~~~
5 - 5 - 3 6 .  ~~~~

_5-__

5. 13.
I 73. 117. 203 .  2 52 .  291. 322.  336 . 345 . 343.  346.

S 

- -  336.  331. 324.  ~15. 306.  296.  
_ _ _ _ _  

285 .  275. 263. 252. S -!
S 

- 
- 4I ~~~~~~~~~~~~~~~~~~~~~ I ;~~~~~~~~~~~~~~ 2 21 .  211. ~~

2-c-�. 
j
~~~~~~

•
5 

3 9~~~~~~~~~ 1*- 2 .  176. 07 1
5 165. 161. 156.  156. 35 3 .  151. - 1’e6. 146. 144 .  141.

139. 137. 135. 133. 131. 125. 127. 125. 12~~. 121.
$ ~~

-ii’~
;-—. — - 1 1 7 ; — —- -- - - i 3 ~ :.— 113.~~~~~ 1 J 1~

- t i c . ~~~~~~~~~~~ 1N~; co5;~~ 103 .
4 1 101. 109 .  98. 97. 95. 94 .  92. 91. 89. 88.

87.  85. (4. 83. 82. 80.  79. 78. 7 7 .  
______ 

76.
75• 73 .  7 2 .  73~ 65 . 67.

,‘ -
- 64.  63 .  62.  61. 61. 60 .  5” . 58. 57. 56.

- 55. 55. 5 4 .  53. 52. 51. 51. 50. 49. 48 .

I
- S 

~~~~~ 
5-
4 ’~~~~~~ ~~~ ~~~~~~~~~ ~s. 

_~~44_ 5__ _
4 4•

5_S _44S _~ 
~~~ ~~~~~~~ ~~~~~~~~ ‘- 2.

4 1. 4 !. 4 (~. 39. ‘1. 38 .  36 . 37. 37 .  5 5 6 4 4

- 
5- P EA K ‘.— p o ur~ 24 — ~ 6U4 72- HUUO ~0 1AL V O LU MC -

- CF~ 345. 2 8 .  150 .  107. 36 0 57 .

4 

-~  i:~C s-i rs 0.87 1.117 2.69 2 .09
— 8 C — F 1  7 9 1 1 . 5- 332 332.

S 
-,

~~~ 
.:

? 

t~~~~ )

- 4 
5 

-

S S - 
- 5 -

~~~~~~~~~~~~~~~~ 

—

~~~~~~~~~ --~~~~ ~~~~~~~~~~~~~


